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PTEN and the tumor suppressor
balancing act

Tumors are formed by an abnormal proliferation of
undifferentiated cells. At the molecular level, this
represents a failure to adequately control cell growth
and division.

In normal cells, there are many genes that code for
regulatory proteins which are responsible for
maintaining the delicate balance required for cell
division to proceed at the right time and in the right
place. Among these, proto-oncogenes stimulate the cell
division cycle, while tumor suppressor genes act as
brakes. When these types of genes fail to do their job,
perhaps as a result of a mutation, the control
mechanisms break down and cancerous growth can
ensue.

Because many proto-oncogenes are kinases
(enzymes that have a stimulatory effect in cell signaling
pathways), the existence of a tumor suppressor gene
that acts as a phosphatase (an enzyme that counteracts
the action of kinases) was predicted. However, it was
almost ten years after the discovery of the
retinoblastoma gene - the first tumor suppressor to be
described - that a gene product answering to this
phosphatase description, was found.

The PTEN gene, located on chromosome 10923, is
missing or mutated in a variety of human cancers,
including glioblastoma (a type of brain cancer),
endometrial (uterine) tumors and prostate cancer, as
well as in Cowden disease cells. PTEN stands for
"phosphatase and tensin homolog". As well as having
phosphatase activity, PTEN is similar to tensin, a
protein that interacts with actin filaments at sites of
intense signaling activity on the inner surface of cells
known as focal adhesions.

PTEN taken from tumors often has a disabling
mutation in the phosphatase domain, showing that it is
important for normal PTEN function. But what might
PTEN'’s substrate be? While, PTEN can act on both
proteins and lipids in vitro , its favorite physiological
substrate appears to be phosphatidylinositol
3,4,5-trisphosphate (PIP3), a lipid signaling molecule.

PIP3 is generated by the enzyme phosphoinositide
kinase (PI3-kinase), which itself is activated by
stimulatory signals emanating from the cell surface,
often from focal adhesions. PIP3 activates yet another
kinase called PKB/Akt - a proto-oncogene product. So if
PTEN fails to deactivate PIP3 because of a mutation in
its phosphatase domain, downstream signals are not
switched off, and therefore PKB/Akt remains in the 'on’
state. In this case, PKB/Akt can continue to stimulate
downstream proteins such as transcription factors and
glucose transporters, which could lead to enhanced cell
growth.

PTEN is not exclusively a human protein. In the worm
Caenorhabditis elegans, a PTEN homolog seems to
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help control lifespan and dauer formation (a hibernation
state). Use of such animal models will help further
investigate PTEN and could give clues to outstanding
questions, such as how PTEN itself is regulated.
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Figure 1. The PTEN tumor suppressor gene acts as a phospholipid
phosphatase. (A) Under normal growth conditions, stimulatory signals from the
insulin receptor activate the enzyme phosphoinositide kinase (PI13-kinase), which
phosphorylates phosphatidylinositol 4,5-bisphosphate (PIP2) to generate
phosphatidylinositol 3,4,5-trisphosphate (PIP3), a lipid signaling molecule.
Downstream, PIP3 activates several effectors, including the proto-oncogene product
PKB/Akt. The role of PTEN is to dephosphorylate PIP3, acting as a negative control
on PKB/Akt activation. (B) If a mutation in PTEN renders it unable to carry out its
phosphatase function, PIP3 can no longer be deactivated, so continues to propagate
its signal downstream. This may result in the continued activation of PKB/Akt , which,
in combination with other factors, could lead to increased cell growth and possible
tumor development.
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This is the query page for a BLAST search. The sequence of PTEN protein is entered in the
textbox below. The database to be searched can be selected from the following pull-down
menu, as can the format that the sequence is submitted in. Click on the "Submit Query" button
below the textbox to find similar sequences to this query in the database.

Database [ nr i]

The amino acid query sequence is filtered for low complexity regions by default.

Enter here your amino acid sequence as [ Sequence in FASTA format i]

LLAROAFLN 2 LURTOCEVRIRURARNOGV T FOUURRT VT Y YO TLLAN
HLDYRPVAL LFHKMVFETI PMFSGGTCNPQFVVCQLKVKI YSSNSG
PTRREDKFMYFEFPQPLPVCGDI KVEFFHKQNKM. KKDKMFHFW/N
TFFI PGPEETSEKVENGSL CDQEI DSI CSI ERADNDKEYLVLTLTK
NDL DKANKDKANRYFSPNFKVKL YFTKTVEEPSNPEASSSTSVTPD
VSDNEPDHYRYSDT TDSDPENEPFDEDQHTQl TKV

( Submit Query | [ Reset |

Please read about FASTA format description

The options below are for advanced users. In this example, the number of descriptions has

been set to 100, with 50 alignments returned. If no parameters are changed or selected, then
BLAST is run in default mode.

Advanced options for the BLAST server:

i] m[ default

Expect [ 10

¢I D NCBI-gi E Graphical Overview
Descriptions Alignments

Expect value for inclusion in PSI-BLAST iteration 1 |0. 001

Other advanced options: |

[ Submit Query ] [ Reset ]
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Query= gi|5051943|gb|AAD38372.1| PTEN (403 letters) Database: Non-redundant GenBank
CDS translations+PDB+SwissProt+SPupdate+PIR 419,232 sequences; 128,539,543 total letters

Below are the results from a PSI-BLAST (see Altschul et al., 1997) search of the non-redundant
database using PTEN as the query sequence.

The E value is a statistical measure of likelihood that the sequences listed below are truly similar to
the query, rather than found by chance alone. The lower the E value, the greater the confidence
that the protein found is a biologically significant match.

E-value threshold for inclusion in PSI-Blast iteration 1: 0.001
E-value threshold for inclusion in PSI-Blast iteration 2: |o. 001

PSI-BLAST constructs a similarity matrix from the significant hits found in a BLAST search and
uses this matrix to search the database in a second round of BLASTing. Each round of
PSI-BLAST that uses the matrix to search the database is called an iteration.

Distribution of 113 Blast Hits on the Query Sequence

|Nbuse— over to show defline and

Color Key for Alignnent Scores

<40 d0=51)

Figure legend

The above summary of the BLAST results represents proteins that match the query sequence as
colored bars, with the most similar hit uppermost and appearing in red. Pink, green, blue and black
bars follow, representing proteins in decreasing order of similarity. Hatched areas indicate a gap in



similarity i.e., two or more distinct regions of similarity were found within the same protein hit.
Moving the mouse over the bars will display the name of the matching protein found in the textbox
above.

Click here to view alignments.
Click here to see the analysis of this BLAST result.
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PTEN and the tumor suppressor balancing act
The PTEN phosphatase catalytic site resembles that of inositol lipid phosphatases

Tensin Gallus galius (chick) (31%= 523%+)-VVVLHNEGNRGRLGVVVAAYM- (31%= 52%+)
PTEM Homao sapiens (human) VAAIHCEAGEGRTGVMICAYL

PTEN Xenopus laeviz (frog) VAATHCHKAGEGRTGVMICAYL

FTEN Drosophila melanogaster (fruit fly) VVAVHCEAGEGRTGTMICAYL

DAF-18 Casnorhabditis elegans (worm) VIAVHCHKAGKGRTGVMICALL

Dual-specificity phosphatase (human) ATAVHCKAGLGRTGTLI-ACY

Dual-specificity phosphataze (Brewer's yeast) EIAVHCEAGLERTGCLIGAHL

Protein tyrosine phosphatase consensus (C-xg- R) e ———— R==

Inositol phosphatase consensus (Ref. 1) -=CE--K-R--

The phosphatase domain from the human PTEN query sequence is aligned with a selection of the proteins found using PSI-BLAST. The
consensus sequences for protein tyrosine phosphatases (C-x5-R) and inositol phosphatases (CK-x5-K-x-R) are shown at the bottom of

the figure. Both the PTENs and the dual-specificity phosphatases have the protein tyrosine phosphatase consensus sequence (red), but
the PTEN sequences are distinct from the dual-specificity phosphatases because they also contain the two lysine (K) residues of the
inositol phosphatase consensus (pink). While tensin is similar to PTEN over a large portion of the sequence (31% of amino acid residues
are identical, 52% are similar), it contains neither the dual-specificity phosphatase nor the inositol phosphatase consensus sequence.

Back to BLAST result

Human PTEN was used to search the non-redundant protein sequence database using the PSI-BLAST program [3] with standard parameters. Sequences included
in the multiple alignment of the phosphatase domain were selected from output from the first iteration. The multiple sequence alignment was constructed using
ClustalW [4].

[1] Maehama, T. and Dixon, J.E. (1999) PTEN: a tumour suppressor that functions as a phosphlipid phosphatase Trends Cell Biol. 9, 125-128

[2] Fauman, E.B. and Saper, M.A. (1996) Structure and function of the protein tyrosine phosphatases Trends Biochem. Sci. 21, 413-417

[3] Altschul, S. F. et al. (1997) Gapped BLAST and PSI-BLAST: a new generation of protein database search programs. Nucleic Acids Res. 25, 3389-402
[4] Higgins, D. G., Thompson, J. D. and Gibson, T. J. (1996) Using CLUSTAL for multiple sequence alignments. Methods Enzymol 266, 383-402
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About the alignments

Use of human PTEN protein as the query sequence finds several PTEN homologs in a number of different organisms,
the eponymous tensin from chicken, and several protein phosphatases. Some of the protein phosphatases have been
demonstrated by experiment, while others have been identified on the basis of sequence analysis alone.

The match with the top score is to itself (reassuringly) - the lower the e-value or the higher the score, the higher the
chance that the similarity is biologically relevant. Clicking on the scores will take you to the alignments for each of the top
ten hits (as requested in our query). Clicking on the ID numbers on the left will display the sequence record at the NCBI

site.

Back to BLAST result
or
Click here to see the analysis of this BLAST search.

Sequences with E-value BETTER than threshold

Scor e E
Sequences produci ng significant alignnents: (bits) Value
ref | NP_000305. 1| PPTEN|  phosphatase and tensin honplog (nutated ... 799 0.0
sp| 008586] PTEN MOUSE ~ PUTATI VE PROTEI N- TYROSI NE PHOSPHATASE PTEN. . . 798 0.0
gl | 2772900 (AF017185) protein tyrosine phosphatase and tensin h... 795 0.0
gl | 2655025 (AF019083) phosphatase and tensin honolog 2 [Honp sa... 777 0.0
gb| AADA6165. 1| AF144732_1 (AF144732) protein/lipid phosphatase P... 688 0.0
gl | 2407318 (AF017999) putative protein tyrosine phosphatase hom.. 662 0.0
gb| AAD45364. 1| AF161259 1 (AF161259) PTEN3 [Drosophila nel anogas... 272 5e-72
gb| AADA5362. 1| AF161257 1 (AF161257) PTEN1 [ Drosophila nel anogas. . . 272 5e-72
gb| AAD45363. 1| AF161258 1 (AF161258) PTEN2 [Drosophila nelanogas... 272 5e-72
gi | 2702362 (AF036706) contains sinmlarity to Gallus gallus card... 184 9Qe-46
enb| CAA10315 (AJ131181) DAF-18 protein [Caenorhabditis elegans... 184 9e-46
pir| | A57075 tensin - chicken (fragment) >gi| 63805| enb| CAA79215] . .. 136 4e-31
sp| @Q4205| TENS _CH CK  TENSI N >gi | 619577 (MP6625) cardiac nuscle ... 136 4e-31
pir|| A54970 tensin, cardiac nmuscle - chicken 136 4e-31
pir|]|S27939 tensin - chicken >gi|212752 (M/4165) tensin [Gallus... 131 1le-29
dbj | BAA83027. 1 (AB028998) Kl AA1075 protein [Honp sapi ens] 131 1le-29
enb| CAA22831 (AL035226) protein-tyrosi ne phosphatase [ Schizosa. .. 121 9e-27
ref | NP _005246. 1| PGAK| cyclin G associ ated ki nase >gi | 2506080| db. . . 117 2e-25
sp| P97874| GAK_RAT CYCLI N G ASSCCI ATED KI NASE >gi | 1902913] dbj | BA. . . 116 4e-25
dbj | BAA32318 (AB007942) Kl AA0473 protein [Honp sapi ens] 110 2e-23
sp| Q27974] AUXI_BOVIN AUXI LI N >gi | 2136718| pir|| S68983 auxilin - ... 108 7e-23
sp| P53916] YNVB_YEAST HYPOTHETI CAL 50.2 KD PROTEIN I N CPT1- SPC98. . . 85 1le-15
sp| P91301| YLPK CAEEL HYPOTHETI CAL 30.3 KD PROTEIN F46F11.3 IN C... 71 le-11
dbj | BAAO9533|  (D55715) phosphoprot ei n phosphat ase [ Saccharonyce. .. 46 Te-04
gi | 171183 (M51194) CDCl4 [ Saccharonyces cerevisi ae] 46 T7e-04
enb| CAA52971 (X75077) putative protein tyrosine phosphatase [S... 46 Te-04
sp| Q00684| CC14 YEAST PROBABLE PROTEI N- TYROSI NE PHOSPHATASE CDCL. . . 46 Te-04
Sequences with E-value WORSE than threshold
sp| P80994| VHO1 _RACVI  PROTEI N- TYROSI NE PHOSPHATASE ( LATE PROTEIN. . . 44 0.002
ref| NP_003454. 1| PPTP4A1l] Protein tyrosine phosphatase |IVAL >gi|... 44 0.002
gl | 1125812 (U42846) Sinmilar to protein-tyrosine phosphotase. [C. .. 43 0.003
gi | 1246236 (L48937) ptp-1Vlib, PTP-1V1 gene product [Homp sapiens] 43 0.003
ref| NP_003470. 1| PPTP4A2|  Protein tyrosine phosphatase |1VA2 >gi|... 43 0.003
sp| P29352| PTN8_MOUSE HEMATOPO ETI C CELL PROTEI N- TYRCSI NE PHOSPH. . . 43 0.004
enb| CAA07417 (AJ007016) protein tyrosine phosphatase [Rattus n... 43 0.004
pir|| 168523 protein tyrosine phosphatase - human (fragment) >gi... ~43 0.006
ref | NP _003662. 1| PCDC14B| S. cerevisiae CDCl4 honol og, gene B >g... 43 0.006
gb| AAC16661. 1 (AF064104) Cdc14B2 phosphatase [Honp sapi ens] 43 0.006
gb| AAC16662. 2 (AF064105) Cdc14B3 phosphatase [ Honb sapi ens] 43 0.006
sp| P33064| VHO1_ VARV PROTEI N- TYRCSI NE PHOSPHATASE >gi | 419331 pir. .. 42 0.007
gb| AAD15415 (AC006024) simlar to Cdcl4Bl phosphatase; simlar... 42 0.007
sp| P20495| VHO1 VACCC PROTEI N- TYROSI NE PHOSPHATASE ( LATE PROTEIN. . . 42 0.010
ref | NP _003663. 1| PCDC14A| S. cerevisiae CDCl4 honol og, gene A >g... 42 0.010
gi | 2992632 (AF035645) nPRL-3 [ Mis nuscul us] 42 0.010
gb| AAC16659. 1 (AF064102) Cdc14A2 phosphatase [Honp sapi ens] 42 0.010
gb| AAC16660. 1 (AF064103) Cdc14A3 phosphat ase [ Honp sapi ens] 42 0.010
gb| AAD49217. 1 (AF122013) dual -specificity phosphatase [Hono sa... 42 0.010
gi | 3406430 (AF041434) hPRL-3 [Honp sapi ens] 41 0.013
dbj | BAAO3003 (D13903) MPTPdel ta [ Mus mnuscul us] 41 0.017
sp| PO7239| VHO1 VACCV PROTEI N- TYROSI NE PHOSPHATASE ( LATE PROTEIN. . . ~41 0.017
sp| P24656| PTP_NPVAC PROTElI N- TYROSI NE PHOSPHATASE (BVP) >gi | 9303. .. 41 0.022
bbs| 126561 BVP=protei n tyrosi ne phosphatase [ Autographa califor... 41 0.022
gl | 2062356 (U64896) protein-tyrosine phosphatase [Anagrapha fal... 41 0.022
gb| AAD31775. 1| AF124517 2 (AF124517) HIL honol og [ sheeppox vi rus] _ 41 0.022
dbj | BAAO8253|  (D45413) brain-enriched nenbrane-associ ated prote... 40 0.029



gb| AAC63820. 1|  (L33180) PTP=Phosphotyrosi ne Phosphatase=AcM\PV ... 40 0.038
gb| AAD14737 (AF125960) contains simlarity to dual specificity... -39 0.049
gl | 450583 (L22437) protein tyrosine phosphatase [Gallus gallus]... -39 0.085
dbj | BAA82559. 1 (AB019126) sPTPR2B [ Ephydatia fluviatilis] -39 0.085

1] 3300096 (AF063249) gl onerul ar nmesangi al cell receptor protei... 38 0.11
sp| P18052| PTPA MOUSE PROTEI N- TYROSI NE PHOSPHATASE ALPHA PRECURS. . . 38 0.15
pir||JC1285 protein-tyrosine-phosphatase (EC 3.1.3.48), recepto... 38 0.15
sp| @03348| PTPA_RAT PROTElI N- TYRCSI NE PHOSPHATASE ALPHA PRECURSCR. . . 38 0.15
pdb] 1YFO A Chain A, Receptor Protein Tyrosine Phosphatase Al pha... 38 0.15
prf||1701300A protein Tyr phosphatase [Honp sapi ens] 38 0.19
ref| NP_002827. 1| PPTPRA| protein tyrosine phosphatase, receptor ... 38 0.19
enb| CAA37447 (X53364) tyrosine phosphatase precursor [Honp sap... 38 0.19
ref | NP_002831. 1| PPTPRF| protein tyrosine phosphatase, receptor . 38 0.19
enb| CAA38065 (X54130) protein-tyrosi ne phosphatase [Hono sapi ens] 38 0.19
sp| P18433| PTPA_HUVAN PROTEI N- TYROSI NE PHOSPHATASE ALPHA PRECURS. . 38 0.19
gi | 533265 (L32180) tyrosine phosphatase [Rabbit fibroma virus] 38 0.19
gl | 205131 (Ms0103) | eukocyte common antigen related protein [Ra... 37 0.25
bbs| 104679 LAR, |eukocyte common antigen-rel ated protein=transm.. 37 0.25
gi | 392566 (U00477) LAR receptor-linked tyrosine phosphatase [Ra... 37 0.25
pir||S46216 |eukocyte antigen-related protein precursor - rat >. .. 37 0.25
prf||1711408A protein Tyr phosphatase LAR [Honp sapi ens] 37 0.25
enmb| CAA58537 (X83546) | eucocyte common antigen-related protein... 37 0.25

I r| | A56493 [|eucocyte common antigen-related protein (LAR) - ra... 37 0.25
ref | NP _002833. 1| PPTPRH  protein tyrosi ne phosphatase, receptor . 37 0.25
pir|| A57068 protein-tyrosine-phosphatase (EC 3.1.3.48), recepto... 37 0.25
dbj | BAA24090 (AB009903) PTEN MVACL [ Honp sapi ens] 37 0.25
enb| CAA38068 (X54133) protein-tyrosine phosphatase [Hono sapi ens] 37 0.33
ref| NP_002830. 1| PPTPRD|  protei n tyrosi ne phosphatase, receptor . 37 0.33
enb| CAAG3304] (X92546) stpA [Sal nonel | a typhi] 37 0.33
gi | 1519054 (U63293) protein tyrosi ne phosphatase SptP [ Sal nonel ... 37 0.33
dbj | BAA20333 (D78610) protein tyrosine phosphatase epsilon C[... 37 0.33
gi | 2702271 (AC003033) unknown protein [Arabidopsis thaliana] 37 0.33
gi | 4100632 (AF001846) |ynphoid phosphatase LyP1 [Honp sapi ens] 37 0.33
gl | 4100634 (AF001847) |ynphoid phosphatase LyP2 [Honmp sapi ens] 37 0.33
sp| P16621| LAR_DROVE PROTEI N- TYRCSI NE PHOSPHATASE DLAR PRECURSCR. . . 36 0.43
gi | 483922 (U09135) protein tyrosine phosphatase al pha [ Xenopus ... 36 0.43
ref|NP_003575. 1| PDUSP11| dual specificity phosphatase 11 (RNA/R. . 36 0.43
enb| CAA20521. 1 (AL031369) putative protein [Arabidopsis thali ana] 36 0.43
gh| AAD23008. 1| AC006585 3 (AC006585) putative extensin [Arabidop.. 36 0.43
dbj | BAAB2558. 1|  (AB019125) sPTPR4 [Ephydatia fluviatilis] 36 0.43
pir|| C54689 protein-tyrosine-phosphatase (EC 3.1.3.48), recepto... 36 0.56
gl | 2695655 (AF017083) receptor tyrosine phosphatase [H rudo ned... 36 0.56
gi | 2731378 (U28739) similar to cal ciumchannel protein and prot... 36 0.56
gi | 2731379 (U28739) C17GlO0. 4c [ Caenorhabditis el egans] >gi|2738... 36 0.56
gl | 2731380 (U28739) similar to cal ciumchannel protein and prot... 36 0.56
gi | 4056425 (AC005322) ESTs gb| H36249, gb| AA59732 and gb| AA65121. .. 36 0.56

Ali gnments

ref | NP_000305. 1| PPTEN| phosphat ase and tensin honolog (rmutated in nmultiple advanced

Scor

e =

cancers 1) >gi|2811005| sp| C00633| PTEN_HUVAN

PROTEI N- TYROSI NE PHOSPHATASE PTEN ( MUTATED | N MULTI PLE
ADVANCED CANCERS 1) >gi| 1916326 (U92435) MVACL [ Canis
fam liaris] >gi| 1916328 (U92436) MVACLl [ Honp sapi ens]
>gi | 1916352 (U93051) putative protein tyrosine
phosphat ase [ Hono sapi ens] >gi| 2039370 (U96180) protein
tyrosi ne phosphatase [Honp sapi ens] >gi| 2197039
(AF000734) putative protein tyrosine phosphatase [ Hono
sapi ens] >gi| 4240387 (AF067844) PTEN [ Honp sapi ens]

>gi | 5051943| gb| AAD38372. 1| (AF143315) PTEN [ Hono

sapi ens]

Length = 403

799 bits (2042), Expect = 0.0

ldentities = 378/403 (93%, Positives = 378/403 (93%

Query: 1 MTAI | KEI' VSRNKRRYQEDGFDLDLTY! YPNI | AMGFPAERLEGVYRNNI DDVWRFLDSK 60
MTAI | KEI' VSRNKRRYQEDGFDLDLTY! YPNI | AMGFPAERLEGVYRNNI DDVVRFLDSK
Shjct: 1 MTAI' | KEI VSRNKRRYQEDGFDLDLTYI YPNI | AMGFPAERLEGVYRNNI DDVWRFLDSK 60
Query: 61 HKNHYKI YNLCAERHYDTAKFNCRVAQYPFEDHNPPQLEL | KPFCEDL DQALSEDDNHVA 120
HKNHYKI' YNL CAERHYDTAKFNCRVAQYPFEDHNPPQLEL I KPFCEDL DQAL SEDDNHVA
Shjct: 61 HKNHYKI YNLCAERHYDTAKFNCRVAQYPFEDHNPPQLEL | KPFCEDL DQALSEDDNHVA 120
Query: 121 Al HCKAGKGRTGYM CAYLLHRGKFLKAQEAL DFYGEVRTRDKKGVTI PSQRRYVYYYSY 180
Al HCKAGKGRTGVM CAYL L HRGKFL KAQEAL DFYGEVRTRDKKGVTI PSQRRYVYYYSY
Shjct: 121 Al HCKAGKGRTGVM CAYLLHRGKFL KAQEALDFYGEVRTRDKKGVTI PSQRRYVYYYSY 180
Query: 181 LLKNHLDYRPVALLFHKMVFETI PMFSGGTCNPQFVVCQLKVKI YSSNSGPTRREDKFMY 240
LLKNHLDYRPVAL L FHKMVFETI PMFSGGT CNPQFVVCQLKVKI YSSNSGPTRREDKFMY
Sbhjct: 181 LLKNHLDYRPVALLFHKMVFETI PMFSGGTCNPQFVVCQLKVKI YSSNSGPTRREDKFMY 240
Query: 241 FEFPQPLPVCGDI KVEFFHKQNKM.KKDKMFHFW/NTFFI PGPEETSEKVENGSLCDQEI 300
FEFPQPLPVCGDI KVEFFHKQNKM. KKDKMFHFVWNTFFI PGPEET SEKVENGSL CDQEI
Shjct: 241 FEFPQPLPVCGDI KVEFFHKQNKM.KKDKMFHFW/NTFFI PGPEETSEKVENGSLCDQEI 300
Query: 301 DSI CSI ERADNDKEYLVLTL TXXXXXXXXXXXXXRYFSPNFKVKL YFTKTVEEPSNPEAX 360



DSI CSI ERADNDKEYLVLTLT RYFSPNFKVKLYFTKTVEEPSNPEA
Shj ct: 301 DSI CSI ERADNDKEYLVLTLTKNDL DKANKDKANRYFSPNFKVKL YFTKTVEEPSNPEAS 360

Query: 361 XXXXXXXXXXXNEPDHYRYSDT TDSDPENEPFDEDQHTQ TKV 403
NEPDHYRYSDT TDSDPENEPFDEDQHTQ TKV
Sbj ct: 361 SSTSVTPDVSDNEPDHYRYSDTTDSDPENEPFDEDQHTQ TKV 403

sp| ©08586| PTEN _MOUSE PUTATI VE PROTEI N- TYROSI NE PHOSPHATASE PTEN ( MUTATED I N MULTI PLE
ADVANCED CANCERS 1) >gi| 1916330 (U92437) MVACL [ Mus
muscul us]
Length = 403

Score = 798 bits (2038), Expect = 0.0
ldentities = 377/403 (93%, Positives = 378/403 (93%

Query: 1 MTAI' | KEI VSRNKRRYQEDGFDLDLTYI YPNI | AMGFPAERLEGVYRNNI DDVWRFLDSK 60
MTAI' | KEI VSRNKRRYQEDGFDLDLTY! YPNI | AMGFPAERL EGVYRNNI DDVVRFLDSK
Shjct: 1 MTAI | KEI VSRNKRRYQEDGFDLDLTY! YPNI | AMGFPAERLEGVYRNNI DDVWRFLDSK 60

Query: 61 HKNHYKI YNLCAERHYDTAKFNCRVAQYPFEDHNPPQLEL I KPFCEDL DQALSEDDNHVA 120
HKNHYKI YNL CAERHYDTAKFNCRVAQYPFEDHNPPQLEL | KPFCEDL DQW. SEDDNHVA
Sbjct: 61 HKNHYKI YNLCAERHYDTAKFNCRVAQYPFEDHNPPQLEL | KPFCEDL DQALSEDDNHVA 120

Query: 121 Al HCKAGKGRTGVM CAYLLHRGKFL KAQEALDFYGEVRTRDKKGVTI PSQRRYVYYYSY 180
Al HCKAGKGRTGVM CAYL LHRGKFLKAQEAL DFYGEVRTRDKKGVTI PSQRRYVYYYSY
Shjct: 121 Al HCKAGKGRTGVM CAYL L HRGKFLKAQEAL DFYGEVRTRDKKGVTI PSQRRYVYYYSY 180

Query: 181 LLKNHLDYRPVALLFHKMVFETI PMFSGGTCNPQFVVCQLKVKI YSSNSGPTRREDKFMY 240
LLKNHLDYRPVALLFHKMVFETI PMFSGGT CNPQFVVCQLKVKI YSSNSGPTRREDKFMY
Sbjct: 181 LLKNHLDYRPVALLFHKMVFETI PMFSGGTCNPQFVVCQLKVKI YSSNSGPTRREDKFMY 240

Query: 241 FEFPQPLPVCGDI KVEFFHKONKM.KKDKMFHFW/NTFFI PGPEETSEKVENGSLCDQEI 300
FEFPQPLPVCGDI KVEFFHKQNKM. KKDKMFHFW/NTFFI PGPEET SEKVENGSL CDQEI
Shj ct: 241 FEFPQPLPVCGDI KVEFFHKONKM.KKDKMFHFW/NTFFI PGPEETSEKVENGSLCDQEI 300

Query: 301 DSI CSI ERADNDKEYLVLTLTXXXXXXXXXXXXXRYFSPNFKVKLYFTKTVEEPSNPEAX 360
DSI CSI ERADNDKEYLVLTLT RYFSPNFKVKLYFTKTVEEPSNPEA
Sbj ct: 301 DSI CSI ERADNDKEYLVLTLTKNDL DKANKDKANRYFSPNFKVKLYFTKTVEEPSNPEAS 360

Query: 361 XXXXXXXXXXXNEPDHYRYSDT TDSDPENEPFDEDQHTQ TKV 403
NEPDHYRYSDT TDSDPENEPFDEDQH+Q TKV
Sbj ct: 361 SSTSVTPDVSDNEPDHYRYSDTTDSDPENEPFDEDQHSQ TKV 403

gi | 2772900 (AF017185) protein tyrosine phosphatase and tensin honol og/ nut at ed
in nultiple advanced cancers protein [Rattus norvegi cus]
Length = 403

Score = 795 bits (2032), Expect = 0.0
ldentities = 376/403 (93%, Positives = 377/403 (93%

Query: 1 MTAI | KEI VSRNKRRYQEDGFDLDLTY! YPNI | AMGFPAERLEGVYRNNI DDVWRFLDSK 60
MTAI'| KEI VSRNKRRYQEDGFDLDLTY!I YPNI | AMGFPAERL EGVYRNNI DDVVRFLDSK
Shjct: 1 MTAI | KEI VSRNKRRYQEDGFDLDLTY! YPNI | AMGFPAERLEGVYRNNI DDVWRFLDSK 60

Query: 61 HKNHYKI YNLCAERHYDTAKFNCRVAQYPFEDHNPPQLEL I KPFCEDL DQALSEDDNHVA 120
HKNHYKI YNL CAERHYDTAKFNCRVAQYPFEDHNPPQLEL | KPFCEDL DQAL SEDDNHVA
Sbjct: 61 HKNHYKI YNLCAERHYDTAKFNCRVAQYPFEDHNPPQLEL | KPFCEDL DQALSEDDNHVA 120

Query: 121 Al HCKAGKGRTGVYM CAYLLHRGKFL KAQEAL DFYGEVRTRDKKGVTI PSQRRYVYYYSY 180
Al HCKAGKGRTGVM CAYL LHRGKFLKAQEAL DFYGEVRTRDKKGVTI PSQRRYVYYYSY
Shjct: 121 Al HCKAGKGRTGYM CAYL L HRGKFLKAQEAL DFYGEVRTRDKKGVTI PSQRRYVYYYSY 180

Query: 181 LLKNHLDYRPVALLFHKMVFETI PMFSGGTCNPQFVVCQLKVKI YSSNSGPTRREDKFMY 240
LLKNHL DYRPVAL LFHKMVFETI PMFSGGT CNPQFVWCQLKVKI YSSNSGPTRREDK MY
Sbhjct: 181 LLKNHLDYRPVALLFHKMVFETI PMFSGGTCNPQFVVCQLKVKI YSSNSGPTRREDKLMY 240

Query: 241 FEFPQPLPVCGDI KVEFFHKONKM.KKDKMFHFW/NTFFI PGPEETSEKVENGSLCDQEI 300
FEFPQPLPVCCDI KVEFFHKQNKM. KKDKMFHFW/NT FFI PGPEET SEKVENGSL CDQEI
Shj ct: 241 FEFPQPLPVCGDI KVEFFHKQNKM.KKDKMFHFW/NTFFI PGPEETSEKVENGSLCDQEI 300

Query: 301 DSI CSI ERADNDKEYL VL TL TXXXXXXXXXXXXXRYFSPNFKVKL YFTKTVEEPSNPEAX 360
DSI CSI ERADNDKEYLVLTLT RYFSPNFKVKL YFTKTVEEPSNPEA
Shj ct: 301 DSI CSI ERADNDKEYLVLTLTKNDL DKANKDKANRYFSPNFKVKLYFTKTVEEPSNPEAS 360

Query: 361 XXXXXXXXXXXNEPDHYRYSDT TDSDPENEPFDEDQHTQ TKV 403
NEPDHYRYSDT TDSDPENEPFDEDQH+Q TKV
Shj ct: 361 SSTSVTPDVSDNEPDHYRYSDTTDSDPENEPFDEDQHSQ TKV 403

gi | 2655025 (AF019083) phosphatase and tensin honpl og 2 [Honp sapi ens]
Length = 403

Score = 777 bits (1984), Expect = 0.0
ldentities = 369/402 (91%, Positives = 372/402 (919

Query: 2 TAI | KEI VSRNKRRYQEDGFDLDLTY! YPNI | AMGFPAERL EGVYRNNI DDVVRFLDSKH 61
TAI | KEI VSRNKRRYQEDGFDLDLTY!I Y NI | AMGFPAERL EGVYRNNI DDVVRFLDSKH



Shjct: 2 TAI I KEI VSRNKRRYQEDGFDLDLTYI YLNI | AMGFPAERLEGVYRNNI DDVVRFLDSKH 61

Query: 62 KNHYKI YNLCAERHYDTAKFNCRVAQYPFEDHNPPQLEL| KPFCEDL DOALSEDDNHVAA 121
KNHYKI +NLCAERHYDTAK N RVAQYPFEDHNPPQLEL | KPFCEDL DQAL SEDDNHVAA
Shjct: 62 KNHYKI HNLCAERHYDTAKSNYRVAQYPFEDHNPPQLEL | KPFCEDL DQALSEDDNHVAA 121

Query: 122 | HCKAGKGRTGYM CAYL L HRGKFL KAQEAL DFYGEVRTRDKKGVTI PSQRRYVYYYSYL 181
| HCKAGKGRTG+M CAYL L HRGKFL KAQEAL DFYGEVRTRDKKGVTI PSQRRYVYYYSYL
Shjct: 122 | HCKAGKGRTG M CAYLLHRGKFLKAQEALDFYGEVRTRDKKGVTI PSQRRYVYYYSYL 181

Query: 182 LKNHLDYRPVALLFHKMVFETI PMFSGGTCNPQFVWCQLKVKI YSSNSGPTRREDKFMYF 241
+KNHL DYRPVAL L FHKMVFETI PMFSGGTCNPQFVVCQLKVKI YSSNSGPTR  EDKFMYF
Shjct: 182 VKNHLDYRPVALLFHKMVFETI PMFSGGTCNPQFVVCQLKVKI YSSNSGPTRWEDKFMYF 241

Query: 242 EFPQPLPVCGDI KVEFFHKQNKM.KKDKMFHFW/NTFFI PGPEETSEKVENGSLCDCQEI D 301
EFPQPLPVCCDI KVEFFHKQNKML KKDKMFHFW/NT FFI PGPEET SEKVENGSL CDQEI D
Shj ct: 242 EFPQPLPVCGEDI KVEFFHKQNKM.KKDKMFHFW/NTFFI PGPEETSEKVENGSLCDCQEI D 301

Query: 302 Sl CSI ERADNDKEYLVL TLTXXXOXOXXXXXXXXRYFSPNFKVKL YFTKTVEEPSNPEAXX 361
S| CSI ERADNDKEYLVLTLT RYFSPN KVKLYFTKTVEEPSNPEA
Shj ct: 302 S| CSI ERADNDKEYLVLTLTKNDL DKANKDKANRYFSPNVKVKL YFTKTVEEPSNPEASS 361

Query: 362 XXXXXXXXXXNEPDHYRYSDT TDSDPENEPFDEDQHTQ TKV 403
NEPDHYRYSDT TDSDPENEPFDEDQHTQ TKV
Sbj ct: 362 STSVTPDVSDNEPDHYRYSDTTDSDPENEPFDEDQHTQ TKV 403

gh| AADA6165. 1| AF144732 1 (AF144732) protein/lipid phosphatase Pten [ Xenopus | aevis]
Length = 402

Score = 688 bits (1755), Expect = 0.0
Identities = 333/404 (82%, Positives = 353/404 (86%, Gaps = 3/404 (0%

Query: 1 MTAI | KEI VSRNKRRYQEDGFDLDLTYI YPNI | AMGFPAERLEGVYRNNI DDVWRFLDSK 60
MTAI | KE VSRNKRRYQEDGFDLDLTY! YPNI | AMGFPAERLEGVYRNNI DDVVRFLDSK
Shjct: 1 MTAI | KEFVSRNKRRYQEDGFDLDLTY! YPNI | AMGFPAERLEGVYRNNI DDVWRFLDSK 60

Query: 61 HKNHYKI YNLCAERHYDTAKFNCRVAQYPFEDHNPPQLEL I KPFCEDL DQALSEDDNHVA 120
HKNHYKI YNLCAERHYDT KF+CRVAQYPFEDHNPPQLELI KPFCEDLDQ LSE++N VA
Sbjct: 61 HKNHYKI YNLCAERHYDTNKFSCRVAQYPFEDHNPPQLEL | KPFCEDLDQLLSENEN- VA 119

Query: 121 Al HCKAGKGRTGVM CAYLLHRGKFL KAQEALDFYGEVRTRDKKGVTI PSQRRYVYYYSY 180
Al HCKAGKGRTGVM CAYLLHRGKF +AQEAL DFYGEVRTRDKKGVTI PSQRRYVYYYSY
Shjct: 120 Al HCKAGKGRTGVM CAYL LHRGKFPRAQEAL DFYGEVRTRDKKGVTI PSQRRYVYYYSY 179

Query: 181 LLKNHLDYRPVALLFHKMVFETI PMFSGGTCNPQFVVCQLKVKI YSSNSGPTRREDKFMY 240
LLKN L+YRPV LLFHK+ FETI PMFSG TCNPQFW QLKVKI ++S +GP +R +K MY
Sbhj ct: 180 LLKNSLEYRPVPLLFHKI EFETI PMFSGSTCNPQFVWYQLKVKI FTSTAGP- KRAEKLMY 238

Query: 241 FEFPQPLPVCGDI KVEFFHKQNKM.KKDKMFHFW/NTFFI PGPEETSEKVENGSLC- DQE 299
F+FPQPLPVCGDI KVEFFHKONK++KK+KMFHFW/NTFFI PGPEE SEKVENGHL  +QE
Shj ct: 239 FDFPQPLPVCGDI KVEFFHKONKVIVKKEKMFHFW/NTFFI PGPEEYSEKVENGTLVGEQE 298

Query: 300 I DSI CSI ERADNDKEYLVLTL TXXXXXXXXXXXXXRYFSPNFKVKLYFTKTVEEPSNPEA 359
+D | S ER+DNDKEYL L LT R FSPNFKVKL+FTKTVEE SN EA
Sbjct: 299 LDA YSTERSDNDKEYLTLALTKNDL DKANKDKANRL FSPNFKVKLFFTKTVEESSNSEA 358

Query: 360 XXXXXXXXXXXXNEPDHYRYSDTTDSDPENEPFDEDQHTQ TKV 403
NEPDHYRYSDTTDSDPENEPFDEDQ TQI TKV
Shj ct: 359 SSSTSVTPDVSDNEPDHYRYSDTTDSDPENEPFDEDQ TQ TKV 402

gi | 2407318 (AF017999) putative protein tyrosine phosphatase honol ogue [ Honp
sapi ens]
Length = 338

Score = 662 bits (1690), Expect = 0.0
ldentities = 315/337 (93%, Positives = 319/337 (949

Query: 2 TAI | KEI VSRNKRRYQEDGFDLDLTY! YPNI | AMGFPAERLEGVYRNNI DDVVRFLDSKH 61
TAI | KEI VSRNKRRYQEDGFDLDLTYI Y NI I AMGFPAERL EGVYRNNI DDVVRFLDSKH
Shjct: 2 TAI | KEI VSRNKRRYQEDGFDLDLTY! YLNI | AMGFPAERLEGVYRNNI DDVVRFLDSKH 61

Query: 62 KNHYKI YNLCAERHYDTAKFNCRVAQYPFEDHNPPQLEL | KPFCEDL DQALSEDDNHVAA 121
KNHYKI +NLCAERHYDTAK N RVAQYPFEDHNPPQLEL | KPFCEDL DQAL SEDDNHVAA
Shjct: 62 KNHYKI HNLCAERHYDTAKSNYRVAQYPFEDHNPPQLEL | KPFCEDL DQAL SEDDNHVAA 121

Query: 122 | HCKAGKGRTGYM CAYL L HRGKFL KAQEAL DFYGEVRTRDKKGVTI PSQRRYVYYYSYL 181
| HCKAGKGRTG+M  AYLLHRGKFL KAQEAL DFYGEVRTRDKKGVTI PSQRRYVYYYSYL
Shjct: 122 | HCKAGKGRTG M YAYLLHRGKFLKAQEALDFYGEVRTRDKKGVTI PSQRRYVYYYSYL 181

Query: 182 LKNHLDYRPVALLFHKMVFETI PMFSGGTCNPQFVVCQLKVKI YSSNSGPTRREDKFMYF 241
+KNHL DYRPVAL L FHKMVFETI PMFSGGT CNPQFVVCQLKVK+YSSNSGPTR  EDKFMYF
Shjct: 182 VKNHLDYRPVALLFHKMVFETI PMFSGGTCNPQFVVCQLKVKMYSSNSGPTRWEDKFMYF 241

Query: 242 EFPQPLPVCGDI KVEFFHKONKM.KKDKMFHFW/NTFFI PGPEETSEKVENGSLCDCQEI D 301
EFPQPLPVCCDI KVEFFHKQNKML KKDKMFHFW/NT FFI PGPEET SEKVENGSL CDQEI D
Shj ct: 242 EFPQPLPVCGDI KVEFFHKONKM. KKDKMFHFVWNTFFI PGPEETSEKVENGSLCDCEI D 301



Query: 302 Sl CSI ERADNDKEYLVLTLTXXXXXXXXXXXXXRYFS 338
S| CSI ERADNDKEYLVLTLT RYFS
Shj ct: 302 S| CSI ERADNDKEYLVLTLTKNDLDKANKDKANRYFS 338

gh| AAD45364. 1| AF161259 1 (AF161259) PTEN3 [ Drosophila nel anogaster]
Length = 509

Score = 272 bits (687), Expect = 5e-72
Identities = 154/ 357 (43%, Positives = 205/357 (57%, Gaps = 40/357 (11%

Query: 1 MTAI' | KEI' VSRNKRRYQEDGFDLDLTY! YPNI | AMGFPA- ERLEGVYRNNI DDVVRFLDS 59
Mt +l + +VS+ + RY+E G+DLDLTYl NI | AMGtPA ++LEG++RN ++DV + L+
Shjct: 8 MBNVI RNVWSKKRI RYKEKGYDLDLTY! NDNI | AMGYPAPDKLEGLFRNRLEDVFKLLEE 67

Query: 60 KHKNHYKI YNLCAERHYDTAKFNCRVAQYPFEDHNPPQLEL| KPFCEDLDQALSEDDNHV 119
H HYKI YNLG+ER YD AKF RVA YPF+DHNPP +ELI + FC D+D W. ED ++V
Shjct: 68 NHAQHYKI YNLCSERSYDVAKFRGRVAVYPFDDHNPPTI ELI QRFCSDVDMALKEDSSNV 127

Query: 120 AAlI HCKAGKGRTGVM CAYLLHRGKFLKAQEAL DFYGEVRTRDKKGVTI PSQRRYVYYYS 179
A+HCKAGKGRTG M CAYL+ G A EAL +Y E RT+D+KGVTI PSQRRYV Y+S
Sbj ct: 128 VAVHCKAGKGRTGTM CAYLVFSG KKSADEAL AWYDEKRTKDRKGVTI PSQRRYVQYFS 187

Query: 180 YLLKNHLDYRPVALLFHKMVFETI PMFSGGTCNPQFVVCQLKVKI YSS- - NSGPTRRE- - 235
L+ + +Y V+L ++ F S N VC+V S+ N PR+
Shj ct: 188 KLVCSSVPYSKVSLNVCEI RFSE- - - - SSCVQNLGWECSI SVLHDSATENAKPDRLKTL 243

Query: 236 ---- DKFMYFEFPQPLPVCGDI KVEFFHKONKM.KKDKMF- HFW/NTFFI PGPEETSEKV 290
K +PV GD+K E K DK+  HFWHNTFF \%
Shj ct: 244 Pl DFQKSFVLTI KPS| PVSGDVKFELTKK- - - - - SPDKI | CHFWLNTFF- - - - - - - - - - VvV 288
Query: 291 ENGSLCDQEI DSI CSI ERADNDKEYL VL TL TXXXXXXXXXXXXXRYFSPNFKVKLYF 347
N S C+ +D + TL+ + FS FK+ + F
Shjct: 289 RNYSPCE----------- SDGTVNKY!I HTLSKSEI DDVHKDSEHKRFSEEFKI SI VF 334

gh| AAD45362. 1| AF161257_1 (AF161257) PTENL [ Drosophila nel anogaster]
Length = 418

Score = 272 bits (687), Expect = 5e-72
Identities = 154/ 357 (43%, Positives = 205/357 (57%, Gaps = 40/357 (11%

Query: 1 MTAI | KEI' VSRNKRRYQEDGFDLDLTY! YPNI | AMGFPA- ERLEGVYRNNI DDVWVRFLDS 59
Mt +l + +VS+ + RY+E G+DLDLTYl NI | AMGtPA ++LEG++RN ++DV + L+
Shjct: 8 MBNVI RNVWSKKRI RYKEKGYDLDLTY! NDNI | AMGYPAPDKLEGLFRNRLEDVFKLLEE 67

Query: 60 KHKNHYKI YNLCAERHYDTAKFNCRVAQYPFEDHNPPQLEL | KPFCEDLDQW.SEDDNHV 119
H HYKI YNLG+ER YD AKF RVA YPF+DHNPP +ELI + FC D+D W. ED ++V
Shjct: 68 NHAQHYKI YNLCSERSYDVAKFRGRVAVYPFDDHNPPTI ELI QRFCSDVDMALKEDSSNV 127

Query: 120 AAl HCKAGKGRTGVM CAYL L HRGKFLKAQEAL DFYGEVRTRDKKGVTI PSQRRYVYYYS 179
A+HCKAGKGRTG M CAYL+ G A EAL +Y E RT+D+KGVTI PSQRRYV Y+S
Shjct: 128 VAVHCKAGKGRTGTM CAYLVFSG KKSADEAL AWYDEKRTKDRKGVTI PSQRRYVQYFS 187

Query: 180 YLLKNHLDYRPVALLFHKMVFETI PMFSGGTCNPQFVVCQLKVKI YSS- - NSGPTRRE- - 235
L+ + +Y V+L ++ F S N VC+V S+ N PR+
Sbj ct: 188 KLVCSSVPYSKVSLNVCEI RFSE- - - - SSCVQNLGWECSI SVLHDSATENAKPDRLKTL 243

Query: 236 -- - - DKFMYFEFPQPLPVCGDI KVEFFHKQNKM.KKDKMF- HAVWNTFFI PGPEETSEKY 290
K +PV GDHK E K DK+  HFWNTFF v
Sbj ct: 244 Pl DFQKSFVLTI KPS| PVSGDVKFELTKK- - - - - SPDKI | CHFLNTFF- - - - - - - - - - Vv 288
Query: 291 ENGSLCDQE! DSI CSI ERADNDKEYL VL TLTXXXXXXXXXXXXXRYFSPNEKVKLYF 347
NS C+ +D + TL+ +FS FK+ + F
Sbj ct: 289 RNYSPCE----------- SDGTVNKY! HTLSKSEI DDVHKDSEHKRFSEEFKI SI VF 334

gh| AADA5363. 1| AF161258 1 (AF161258) PTEN2 [ Drosophil a nel anogaster]
Length = 511

Score = 272 bits (687), Expect = 5e-72
Identities = 154/ 357 (43%, Positives = 205/357 (57%, Gaps = 40/357 (11%

Query: 1 MTAI | KEI VSRNKRRYQEDGFDLDLTY! YPNI | AMGFPA- ERLEGVYRNNI DDVWVRFLDS 59
Mt +l + +VS+ + RY+E G+DLDLTYl NI | AMGtPA ++LEG++RN ++DV + L+
Shjct: 8 MBNVI RNVWSKKRI RYKEKGYDLDLTY! NDNI | AMGYPAPDKLEGLFRNRLEDVFKLLEE 67

Query: 60 KHKNHYKI YNLCAERHYDTAKFNCRVAQYPFEDHNPPQLEL | KPFCEDLDQW.SEDDNHV 119
H HYKI YNLG+ER YD AKF RVA YPF+DHNPP +ELI + FC D+D W. ED ++V
Shjct: 68 NHAQHYKI YNLCSERSYDVAKFRGRVAVYPFDDHNPPTI ELI QRFCSDVDMALKEDSSNV 127

Query: 120 AAl HCKAGKGRTGVM CAYL L HRGKFLKAQEAL DFYGEVRTRDKKGVTI PSQRRYVYYYS 179
A+HCKAGKGRTG M CAYL+ G A EAL +Y E RT+D+KGVTI PSQRRYV Y+S
Shjct: 128 VAVHCKAGKGRTGTM CAYLVFSG KKSADEAL AWYDEKRTKDRKGVTI PSQRRYVQYFS 187

Query: 180 YLLKNHLDYRPVALLFHKMVFETI PMFSGGTCNPQFVVCQLKVKI YSS- - NSGPTRRE- - 235
L+ + +Y V+L ++ F S N VC+V S+ MPRH+
Sbj ct: 188 KLVCSSVPYSKVSLNVCEI RFSE- - - - SSCVQNLGWECSI SVLHDSATENAKPDRLKTL 243



Query: 236 - --- DKFMYFEFPQPLPVCGDI KVEFFHKQNKMLKKDKMF- HFVWNTFFI PGPEETSEKV 290
K

+PV GD+K E K DK+ HFWNTFF \
Sbj ct: 244 PlI DFQKSFVLTI KPSl PVSGDVKFELTKK- - - - - SPDKI | CHFWLNTFF- - - - - - - - - - V 288
Query: 291 ENGSLCDCEI DSI CSI ERADNDKEYLVLTLTXXXXXXXXXXXXXRYFSPNFKVKLYF 347
NS G+ +D + TL+ + FS FK+ + F
Shjct: 289 RNYSPCE----------- SDGTVNKYI HTLSKSEI DDVHKDSEHKRFSEEFKI SI VF 334

gi | 2702362 (AF036706) contains simlarity to Gallus gallus cardiac nuscle
tensin (GB: MB6625) [ Caenorhabditis el egans]
Length = 965

Score = 184 bits (463), Expect = 9e-46
Identities = 90/207 (43%, Positives = 126/207 (60%, Gaps = 1/207 (0%

Query: 4 I | KEI VSRNKRRYQEDGFDLDLTY! YPNI | AMGFPAERLEGVYRNNI DDVWRFLDSKH- K 62
I + VS N+ R+ DLD VI 11 A+G+tPA +E +RN\+ +FL +H K
Sbjct: 48 | FRTAVSSNRCRTEYQNI DLDCAY!I TDRI | Al GYPATG EANFRNSKVQTQQFLTRRHGK 107

Query: 63  NHYKI YNLCAERHYDTAKFNCRVAQYPFEDHNPPQLEL | KPFCEDL DQALSEDDNHVAAI 122
+ K++NL +YD F+ V + DH+PP LEL+ PFC + +W. DD HV A+
Shj ct: 108 GNVKVFNLRGGYYYDADNFDGNVI CFDMIDHHPPSL EL MAPFCREAKEW.EADDKHVI AV 167

Query: 123 HCKAGKGRTGVM CAYLLHRGKFLKAQEAL DFYGEVRTRDKKGVTI PSQRRYVYYYSYLL 182
HCKAGKGRTGVM CA L++ +  ++ LD+Y +RT++ KGVTI PSQRRY+YYY L
Shj ct: 168 HCKAGKGRTGVM CALLI YI NFYPSPRQ LDYYSI | RTKNNKGVTI PSQRRY!I YYYHKLR 227

Query: 183 KNHLDYRPVALLFHKMVFETI PMFSGG 209
+ L+YP++ + E P GG
Sbj ct: 228 ERELNYLPLRMQLI GVYVERPPKTWGG 254

enb| CAA10315| (AJ131181) DAF-18 protein [Caenorhabditis el egans] >gi| 4050032
(AF098286) DAF-18 [ Caenorhabditis el egans]
>gi | 4512113| gb| AAD21620. 1| (AF126286) PTEN
phosphati dylinositol 3' phosphatase honol og DAF-18
[ Caenor habdi tis el egans]
Length = 962

Score = 184 bits (463), Expect = 9e-46
Identities = 90/207 (43%, Positives = 126/207 (60%, Gaps = 1/207 (0%

Query: 4 I'1 KEI VSRNKRRYQEDGFDLDLTY! YPNI | AMGFPAERLEGVYRNNI DDVWRFLDSKH- K 62
I + VS N+ R+ DLD Vi 11 A+G+tPA +E +RN+ +FL +H K
Shjct: 48 | FRTAVSSNRCRTEYQNI DLDCAYI TDRI | Al GYPATGE EANFRNSKVQTQQFLTRRHGK 107

Query: 63  NHYKI YNLCAERHYDTAKFNCRVAQYPFEDHNPPQLEL | KPFCEDL DQALSEDDNHVAAI 122
+ K++NL +YD F+ V + DH+PP LEL+ PFC + +W. DD HV A+
Shjct: 108 GNVKVFNLRGGYYYDADNFDGNVI CFDMIDHHPPSLEL MAPFCREAKEW.EADDKHVI AV 167

Query: 123 HCKAGKGRTGYM CAYLLHRGKFLKAQEALDFYGEVRTRDKKGVTI PSQRRYVYYYSYLL 182
HCKAGKGRTGVM CA L++ + ++ LD+Y +RT++ KGVTI PSQRRY+YYY L
Shj ct: 168 HCKAGKGRTGVM CALLI YI NFYPSPRQ LDYYSI | RTKNNKGVTI PSQRRY! YYYHKLR 227

Query: 183 KNHLDYRPVALLFHKMWFETI PMFSGG 209
+ L+Y P+ + + E P GG
Shj ct: 228 ERELNYLPLRMQLI GVYVERPPKTWGG 254

pir||A57075 tensin - chicken (fragnent) >gi|63805| enb|] CAA79215| (Z18529) tensin
[Gallus gal lus] >gi| 212755 (L06662) tensin [Gallus
gal | us]
Length = 1792

Score = 136 bits (338), Expect = 4e-31
Identities = 82/264 (31%, Positives = 140/264 (52%, Gaps = 5/264 (1%

Query: 18 EDGFDLDLTY! YPNI I AMGFPAERLEGVYRNNI DDVVRFLDSKHKNHYKI YNLCAERHYD 77
E +LDL VI Il A+ +P+ E +R+tN+ +V L SKH ++Y ++NL +ER +D
Sbj ct: 110 ESSCELDLVYI TERI | AVSYPSTAEEQSFRSNL REVAHMLKSKHGDNYVLFNL- SERRHD 168

Query: 78 TAKFNCRVAQYPFEDHNPPQLEL | KPFCEDL DQAL SEDDNHVAAI HCKAGKGRTGVYM CA 137
+K + +V + + D+ P LE I C+ +D WL+ ++V +H K +GR GV++ A
Shjct: 169 | SKLHPKVLDFGWPDLHTPALEKI CSI CKAMDTW. NAAAHNVVVL HNKGNRGRLGVWVAA 228

Query: 138 YLLHRGKFLKAQEALDFYGEVRTRDKKGVTI - - PSQRRYVYYYSYLLKNHLDYRPVALLF 195
Y+ + A +ALD + R + KV + PSQtRY++Y+S LL + L
Shj ct: 229 YMHYSNI SASADQAL DRFAMKRFYEDKVWVPVGQPSQKRYI HYFSGLLSGSI KMNNKPLFL 288

Query: 196 HKMVFETI PMF- SGGTCNPQFVWCQLKVKI YSSNSGPTRREDKFMYFEFPQP- LPVCGDI 253
H ++ IPFSGCP +Q +Y+S + + + +P L + GO
Shj ct: 289 HHVI MHG PNFESKGGCRPFLKI YQAMQPVYTSG YNVQGDSQTG Cl TI EPGLLLKGDI 348

Query: 254 KVEFFHKONKMLKKDKMFHFW/NT 277
++ +HK+ +  +D +F +T
Sbhj ct: 349 LLKCYHKKFRSPTRDVI FRVQFHT 372



sp| @4205| TENS_CHI CK TENSI N >gi | 619577 (MP6625) cardi ac nuscle tensin [Gallus gallus]
Length = 1744

Score = 136 bits (338), Expect = 4e-31
Identities = 82/264 (31%, Positives = 140/ 264 (52%, Gaps = 5/264 (1%

Query: 18 EDGFDLDLTY! YPNI | AMGFPAERLEGVYRNNI DDVVRFLDSKHKNHYKI YNLCAERHYD 77
E +LDL VI Il A+ +P+ E +R+N+ +V L SKH ++Y ++NL +ER +D
Sbhjct: 62 ESSCELDLVYI TERI | AVSYPSTAEEQSFRSNL REVAHMLKSKHGDNYVLFNL- SERRHD 120

Query: 78 TAKFNCRVAQYPFEDHNPPQLELI KPFCEDL DQALSEDDNHVAAI HCKAGKGRTGVYM CA 137
+K + +V + + D+ P LEI C+ +D WL+ ++V +H K +GR GV++ A
Shjct: 121 | SKLHPKVLDFGWPDLHTPALEKI CSI CKAMDTW. NAAAHNVVVL HNKGNRGRLGVWWAA 180

Query: 138 YLLHRGKFLKAQEALDFYGEVRTRDKKGVTI - - PSQRRYVYYYSYLLKNHLDYRPVALLF 195
Y+ + A +ALD + R + KV + PSQtRY++Y+S LL + L
Sbhjct: 181 YMHYSNI SASADQAL DRFAMKRFYEDKVWPVGQPSQKRYI HYFSGLLSGSI KMNNKPLFL 240

Query: 196 HKMVFETI PMF- SGGTCNPQFVWCQLKVKI YSSNSGPTRREDKFMYFEFPQP- LPVCGDI 253
H ++ IPFSGCP +Q +Y+S + + + +P L + GDI
Shj ct: 241 HHVI MHG PNFESKGGCRPFLKI YQAMQPVYTSG YNVQGDSQTA Cl Tl EPGLLLKGDI 300

Query: 254 KVEFFHKONKMLKKDKMFHFWYNT 277
++ +HK+ + +D +F +T
Sbj ct: 301 LLKCYHKKFRSPTRDVI FRVQFHT 324

pir| | A54970 tensin, cardiac nmuscle - chicken
Length = 1744

Score = 136 bits (338), Expect = 4e-31
Identities = 82/264 (31%, Positives = 140/ 264 (52%, Gaps = 5/264 (1%

Query: 18 EDGFDLDLTYI YPNI | AMGFPAERLEGVYRNNI DDVVRFLDSKHKNHYKI YNLCAERHYD 77
E +LDL VI Il A+ +P+ E +R+tN+ +V L SKH ++Y ++NL +ER +D
Shjct: 62 ESSCELDLVYI TERI | AVSYPSTAEEQSFRSNL REVAHMLKSKHGDNYVLFNL- SERRHD 120

Query: 78 TAKFNCRVAQYPFEDHNPPQLELI KPFCEDL DQW.SEDDNHVAAI HCKAGKGRTGVM CA 137
+K + +V + + D+ PLE| C+ +D W+ ++V +H K +GR Gv++ A
Sbj ct: 121 | SKLHPKVLDFGAPDLHTPALEKI CSI CKAVDTWW. NAAAHNVVVLHNKGNRGRLGVWVAA 180

Query: 138 YLLHRGKFLKAQEALDFYGEVRTRDKKGVTI - - PSQRRYVYYYSYLLKNHLDYRPVALLF 195
Y+ + A +ALD + R + KV + PSQtRY++Y+S LL + L
Shjct: 181 YMHYSNI SASADQALDRFAMKRFYEDKVVPVGQPSQKRYI HYFSGLLSGSI KMNNKPLFL 240

Query: 196 HKMVFETI PMF- SGGTCNPQFVWCQLKVKI YSSNSGPTRREDKFMYFEFPQP- LPVCGDI 253
H++ IPFSGCP +Q +Y+S + o4+ +P L + DI
Sbj ct: 241 HHVI MHE PNFESKGGEORPFLKI YQAMQPVYTSG YNVQGDSQTG Cf TI EPGLLLKGDI 300

Query: 254 KVEFFHKONKMLKKDKMFHFW/NT 277
++ +HK+ + +D +F +T
Shj ct: 301 LLKCYHKKFRSPTRDVI FRVQFHT 324

pir||S27939 tensin - chicken >gi| 212752 (M/4165) tensin [Gallus gallus]
Length = 1733

Score = 131 bits (326), Expect = le-29
Identities = 82/265 (30%, Positives = 140/265 (51%, Gaps = 6/265 (2%

Query: 18 EDGFDLDLTYI YPNI | AMGFPAERLEG VYRNNI DDVVRFLDSKHKNHYKI YNLCAERHY 76
E +LDL YI 1| A+ +P+ E +R+N+ +V L SKH ++Y ++NL +ER +
Shjct: 62 ESSCELDLVYI TERI | AVSYPSTAEEPRSFRSNL REVAHMLKSKHGDNYVLFNL- SERRH 120

Query: 77 DTAKFNCRVAQYPFEDHNPPQLEL| KPFCEDL DQALSEDDNHVAAI HCKAGKGRTGVM C 136
D+K+ +V + + D+ PLEI Gr +DW+ ++V +H K +GR Gv++
Sbj ct: 121 DI SKLHPKVLDFGAPDLHTPALEKI CSI CKAVDTVLNAAAHNVVVL HNKGNRGRLGVWVA 180

Query: 137 AYLLHRGKFLKAQEALDFYGEVRTRDKKGVTI - - PSQRRYVYYYSYLLKNHLDYRPVALL 194
AY+ + A +ALD + R + KV + PSQtRY++Y+S LL + L
Sbhjct: 181 AYMHYSNI SASADQAL DRFAMKRFYEDKVVPVGQPSQKRYI HYFSGLLSGSI KMNNKPLF 240

Query: 195 FHKMVFETI PMF- SGGTCNPQFVVCQLKVKI YSSNSGPTRREDKFMYFEFPQP- LPVCGD 252
H ++ IPFSGCP +Q +Y+S + + + +P L + GD
Shjct: 241 LHHVI MHG PNFESKGGCRPFLKI YQAMQPVYTSG YNVQGDSQTA Cl TI EPGLLLKGD 300

Query: 253 | KVEFFHKONKMLKKDKMFHFW/NT 277
| ++ +HK+ + +D +F +T
Sbj ct: 301 | LLKCYHKKFRSPTRDVI FRVQFHT 325

dbj | BAA83027. 1| (AB028998) KI AA1075 protein [Honp sapi ens]
Length = 1400

Score = 131 bits (325), Expect = le-29
ldentities = 83/279 (29%, Positives = 138/279 (48%, Gaps = 11/279 (3%

Query: 18 EDGFDLDLTYI YPNI | AMGFPAERLEGVYRNNI DDVVRFLDSKHKNHYKI YNLCAERHYD 77
E +DLDLTY+ I+A FPA E +R ++ ++ L SKH++ Y ++NL +RH D



Shj ct: 117 ERRWDLDLTYVTERI LAAAFPARPDEQRHRGHL RELAHVL QSKHRDKYLLFNLSEKRH D 175

Query: 78 TAKFNCRVAQYPFEDHNPPQLELI KPFCEDL DQALSEDDNHVAAI HCKAGKGRTGYM CA 137
+ N+ +++ +PL++ Ct++ WSD HV ++CK KG+ Gv++ A
Sbj ct: 176 LTRLNPKVQDFGAPELHAPPLDKLCSI CKAMVETW.SADPQHVWWLYCKGNKGKLGVI VSA 235

Query: 138 YLLHRGKFLKAQEALDFYGEVRTRDKKGVT- - | PSQRRYVYYYSYLLKNHLDYRPVALLF 195
Y+ + A +AL + + K T PSQRRY+ Y+S LL + L
Shj ct: 236 YMHYSKI SAGADQALATL TMRKFCEDKVATELQPSQRRYI SYFSGLLSGSI RWNSSPLFL 295

Query: 196 HKMVFETI PMFSGGT- CNPQFVVCQLKVKI YSSN- - - - SGPTRREDKFMYFEFPQPLPVC 250
H ++ +P F GT P + Q +Y+S +GP  ++ + L +
Shjct: 296 HYVLI PMLPAFEPGTGFQPFLKI YQSMQLVYTSGVYH AGPGPQQ- - - LCI SLEPALLLK 352

Query: 251 GDI KVEFFHKQNKM_KKDKMFHEW/NTFFI PGPEETSEK 289
@+ V +HK + + +F  +T | GP+ T K
Sbj ct: 353 GDVMVTCYHKGGRGTDRTLVFRVQFHTCTI HGPQLTFPK 391

enb| CAA22831| (AL035226) protein-tyrosine phosphatase [ Schi zosaccharonyces
Length = 348

Score = 121 bits (301), Expect = 9e-27
Identities = 69/184 (37%, Positives = 104/184 (56%, Gaps = 7/184 (3%

Query: 4 I'I KEI VSRNKRRYQEDGFD- - - - - LDLTYI YPNI | AMGFPAERLEGVYRNNI DDVVRFLD 58
I ++ +VSR ++ +++ + LD+ VI +AM PA + +YRN+ DV ++L
Shjct: 3 | LRSWSRGRKGLKQEKVNRSFAYLDMWY! TSKVI AMSTPAAG HKLYRNDELDVFKYLT 62

Query: 59 SKHKNHYKI YNLCAERH- YDTAKFNCRVAQYPFEDHNPPQLEL | KPFCEDLDQALSEDDN 117
++ K+++ + NLCAE Y F V Y F+DHNPP L + ++D
Shjct: 63 TQLKDNW LLNLCAEETVYHLELFKPNVI NYGFQDHNPPPLLFLWAI VMNVDALFQTQPL 122

Query: 118 HVAAlI HCKAGKGRTGVM CAYLLHRGKFLKAQEALDFYGEVRTRDKKGVTI PSQRRYVYY 177
+HCKAGKGRTG +I C+YL+ G L A+++L+ Y E R G+TlI SQ RYVYY
Shjct: 123 LTLVVHCKAGKGRTGTVI CSYLVAFGG LTAKQSLEL YTEKRWRGHGLTI SSQ RYVYY 181

Query: 178 YSYL 181
L
Sbjct: 182 IEIL 185

ref | NP_005246. 1| PGAK| cyclin G associ ated ki nase >gi | 2506080| dbj | BAA22623|
[ Hono sapi ens]
Length = 1311

Score = 117 bits (290), Expect = 2e-25
ldentities = 77/278 (27%, Positives = 133/278 (47%, Gaps = 27/ 278 (9%

Query: 22 DLDLTYI YPNI | AMGFPAERLEGVYRNNI DDVVRFL DSKHKNHYKI YNLCAERHYDTAKF 81
DLD++YI I MFPAE +E  +NNI+DV FLDSKH HY +YNL + RY ++F
Shj ct: 407 DLDI SYI TSRl AVMSFPAEGVESALKNNI EDVRLFLDSKHPGHYAVYNL- SPRTYRPSRF 465

Query: 82 NCRVAQYPFEDHNPPQLEL! KPFCEDL DAL SEDDNHVAAI HCKAGKGRTGVYM CAYLLH 141
+ RV++ + PL + C++ W +D +V +HC G+ + V +C++L
Sbj ct: 466 HNRVSECGAARRAPHLHTLYNI CRNVHAW. RQDHKNVCVVHCVDGRAASAVAVCSFLCF 525

Query: 142 RGKFLKAQEALDFYGEVRTRDKKGVTI PSQRRYV- YYYSYLLKNHLDYRPVALLFHKMVF 200
F A+ A+ + R G+ PS +RY+ Y + o+ o+ L+
Shj ct: 526 CRLFSTAEAAVYMFS- - MKRCPPG W PSHKRYI EYMCDWAEEPI TPHSKPI LVRAVVM 582

Query: 201 ETI PMFSGGTCNPQFVWCQLKVKI YSSN- - - SGPTRREDKFMYFE- - - - - - - FPQPLPVC 250
+P+FS Q C+ ++Y + + ++ DK F+ P +V
Shjct: 583 TPVPLFS----- KQRSGCRPFCEVYVGDERVASTSQEYDKVRDFKI EDGKAVI PLGVTVQ 637
Query: 251 GDI KVEFFHKONKM - - - - - - LKKDKMFHFWUNTFFI P 281
GD+ + +H ++ + + KMVF +T F+P

Shj ct: 638 GDVLI VI YHARSTLGGRLQAKMASMKMFQ QFHTGFVP 675

ponbe]

(D88435) HsGAK

sp| P97874| GAK_RAT CYCLIN G ASSCCI ATED KI NASE >gi | 1902913| dbj | BAA18911| ( D38560)

cyclinG associ ated ki nase [Rattus norvegi cus]
Length = 1305

Score = 116 bits (287), Expect = 4e-25
ldentities = 79/274 (28%, Positives = 128/274 (45%, Gaps = 19/ 274 (6%

Query: 22 DLDLTYI YPNI | AMGFPAERLEGVYRNNI DDVVRFLDSKHKNHYKI YNLCAERHYDTAKF 81
DLD++YI I MFPAE +E  +NNI+DV FLD+KH HY +YNL + R Y +KF
Shj ct: 405 DLDI SYI TSRI AVMSFPAEGVESAI KNNI EDVRLFLDAKHPGHYAVYNL- SPRI YRASKF 463

Query: 82 NCRVAQYPFEDHNPPQLEL! KPFCEDL DAL SEDDNHVAAI HCKAGKGRTGVYM CAYLLH 141
+ RV + + PL + C + W ED +V +HC G+ + V +CA+L
Shj ct: 464 HNRVTECGWAVRRAPHLHSL YTL CRSMHAW. REDHRNVCVVHCVDGRAASAVAVCAFLCF 523

Query: 142 RGKFLKAQEALDFYGEVRTRDKKGVTI PSQRRYV- YYYSYLLKNHLDYRPVALLFHKMVF 200
F A+ A+ + R G+ PS+RY+Y  + + + Lo+
Shj ct: 524 CRLFSTAEAAVYMFS- - MKRCPPA W PSHKRYI EYVCDWAEEPI TPHSKPMLVKSVVM 580



Query: 201 ETI PMFS- - GGTCNPQFVWCQLKVKI YSSNSGPTRREDKFMYFE- - - - FPQPLPVCOGD! K 254
+P+FS CPF + + ++S R +F + P +V CGDr
Sbj ct: 581 TPVPLFSKQRNGCRP- FCEVYVGEERVTTTSQEYDRMVKEFKI EDGKAVI PLG TVQEDVL 639

Query: 255 VEFFHKQNKM ----- - LKKDKMFHFWUNTFFI P 281
+H ++ + + KM= +T F+P
Shjct: 640 TI | YHARSTLGGRLQAKVASMKMFQ QFHTGFVP 673

dbj | BAA32318| (AB007942) Kl AA0473 protein [Honp sapi ens]
Length = 913

Score = 110 bits (273), Expect = 2e-23
ldentities = 77/275 (28%, Positives = 132/275 (48%, Gaps = 21/275 (7%

Query: 22 DLDLTYI YPNI | AMGFPAERLEGVYRNNI DDVVRFL DSKHKNHYKI YNLCAERHYDTAKF 81
DLD TY+ Il MFP + ++ +RN +DD+ FLDS+H +HY +YNL + + Y TAKF
Shjct: 63 DLDFTYVTSRI | VMSFPLDNVDI GFRNQVDDI RSFLDSRHLDHYTVYNL- SPKSYRTAKF 121

Query: 82 NCRVAQYPFEDHNPPQLELI| KPFCEDLDQAL SEDDNHVAAI HCKAGKGRTGVM CAYLLH 141
+ RV++  + PL + C++ W ++ +V +HC G+ + +++ A +
Shj ct: 122 HSRVSECSWPI RQAPSLHNL FAVCRNMYNW. L QONPKNVCVWHCLDGRAASSI LVGAMFI F 181

Query: 142 RGKFLKAQEALDFYGEVRTRDKKGVTI - PSORRYVYYYSYLLKNHLDYRP- - VALLFHKM 198
+ A+ + + Gt + PS RRY+ Y LL + YRP L +
Sbj ct: 182 CNLYSTPGPAI - - - - RLLYAKRPG GLSPSHRRYLGYMCDLLADK- PYRPHFKPLTI KSI 236

Query: 199 MFETI PMFS- - GGTCNPQFVWCQLKVKI YSSNSGPTRREDKFMY- - - FEFPQPLPVCGDI 253
IP F+ CP V +KYSt+ R+ + P + V GD+
Sbj ct: 237 TVSPI PFFNKQRNGCRPYCDVLI GETKI YSTCTDFERMKEYRVQDGKI FI PLNI TVQGDV 296

Query: 254 KVEFFHKONKM - - - - - - LKKDKMFHFWYNTFFI P 281
V +H ++ + + ++F +T FIP
Shj ct: 297 VWSMYHLRSTI GSRLQAKVTNTQ FQLQFHTGFI P 331

sp| Q27974] AUXI _BOVI N AUXI LI N >gi | 2136718| pi r| | S68983 auxilin - bovine >gi| 485269
(U09237) auxilin [Bos taurus]
Length = 910

Score = 108 bits (268), Expect = 7e-23
ldentities = 75/275 (27%, Positives = 132/275 (47%, Gaps = 21/275 (7%

Query: 22 DLDLTYI YPNI | AMGFPAERLEGVYRNNI DDVVRFLDSKHKNHYKI YNLCAERHYDTAKF 81
DLD TY+ Il MFP + ++ +RN +DD+ FLDS+H +HY +YNL + + Y TAKF
Sbhjct: 60 DLDFTYVTSRI | VMSFPLDSVDI GFRNQVDDI RSFLDSRHLDHYTVYNL- SPKSYRTAKF 118

Query: 82 NCRVAQYPFEDHNPPQLEL| KPFCEDL DQAL SEDDNHVAAI HCKAGKGRTGVM CAYLLH 141
+ RV++ + PL + C++ W ++ +V +HC G+ + +++ A +
Shjct: 119 HSRVSECSWPI RQAPSLHNL FAVCRNMYNW. L QNPKNVCVVHCLDGRAASSI LVGAMFI F 178

Query: 142 RGKFLKAQEALDFYGEVRTRDKKGVTI - PSORRYVYYYSYLLKNHLDYRP- - VALLFHKM 198
+ A+ + + Gt + PSRRY+ Y LL + YRP L +
Sbhjct: 179 CNLYSTPGPAV- - - - RLLYAKRPG GLSPSHRRYLGYMCDLLADK- PYRPHFKPLTI KSI 233

Query: 199 MFETI PMFS- - GGTCNPQFVVCQLKVKI YSSNSGPTRREDKFMY- - - FEFPQPLPVCGDI 253
+P F+ CP V + KIY++ + R ++ + P +V G+
Shj ct: 234 TVSPVPFFNKQRNGCRPYCDVLI GETKI YTTCADFERVMKEYRVQDGKI FI PLSI TVQGDV 293

Query: 254 KVEFFHKONKM - - - - - - LKKDKMFHFWYNTFFI P 281
V +H ++ + + ++F +T FIP
Shj ct: 294 VWSMYHLRSTI GSRLQAKVTNTQ FQLQFHTGFI P 328

sp| P53916] YNVB_YEAST HYPOTHETI CAL 50.2 KD PROTEIN I N CPT1- SPC98 | NTERGENI C REG ON
>gi | 1078297| pir| | S55155 probabl e tyrosi ne phosphat ase
YNL128w - yeast (Saccharomyces cerevisiae)
>gi | 854509| enb| CAAB6897| (Z46843) tyrosi ne phosphatase
(putative) [Saccharonyces cerevisiae]
>gi | 1302064| enb| CAA96010| (Z71404) ORF YNL128w
[ Sacchar onyces cerevi si ae]
Length = 434

Score = 84.7 bits (206), Expect = le-15
ldentities = 64/234 (27%, Positives = 107/234 (45%, Gaps = 58/234 (24%

Query: 4 |1 KEI VSRNKRRYQED- GFDLDLTY! YPNI | AMGFPAERLEGV- YRNNI DDVWRFLDSKH 61
++K+ +S 4+ + D G LD++Yl N+l +P + YRN#+DD++ FL H
Sbjct: 22 LMKKI LSLPMKKTKNDI GLRLDI SYI LVNLI VCSYPVNTYPKLLYRNSLDDLI LFLTVYH 81

Query: 62 - KNHYKI YNLCAERHYDTAKFN- - - - - - CRVAQYPFE------------mmmmmmmo o - 91
K +++| +N E+ K N + FE
Shjct: 82 GKGNFRI FNFRGEKEDSDYKDNDLI G AAKFESKDFEI QELRSTLI NDGKI Pl SPI DLET 141

Query: 92 ------------oo----- DHNPPQLEL | KPFCEDL DQAL SEDDNHVAAI HCKAGKGRTG 132
DH PP EL++ + ++ +LS N VA +HC+ CKGR+G
Sbj ct: 142 RTLVEEETNNVI CERI GALDHFPPPFELLEEI VDG ENYLSVSKNRVAVLHCRMEKGRSG 201

Query: 133 VM CAYLLHRGKFLKAQ - EALDFYGEVRTR- - DKKGVTI PSQRRYVYYYSYLL 182



Shj ct :

202

++  AYL+ K+L+ EA + + R+ GVTI PSQ RY+ Y+ + +
M TVAYLM - - KYLQCPLGEARLI FMQARFKYGMINGVTI PSQLRYLRYHEFFI 252

sp| P91301| YLPK CAEEL HYPOTHETI CAL 30.3 KD PROTEI N F46F11.3 | N CHROMOSOME |

(U88173) similar to chicken tensin (SP: Q4205)
[ Caenor habdi tis el egans]
Length = 264

Score = 71.4 bits (172), Expect = le-11

ldentities

Query:
Shj ct:
Query:
Shj ct :
Query:
Shj ct:
Query:
Shj ct:
Query:
Shj ct:

4

15

64

73

124

131

182

191

239

242

= 56/255 (21%, Positives = 112/255 (42%, Gaps = 20/ 255 (7%

I'I KEI' VSRNKRRYQEDGFDLDLTY! YPNI | AMGFPAERLEGVYRNNI DDVVRFLDSKHKN 63
+++++ + K + +++G  ++ VI +H o+ +E E + ++ + + + H
LVEKL RRKQKMKDRKEGVQVE- - YI TSRLI VLSCTSETSERKFVESLLKASQQ QNAHNK 72

HYKI YNLCAERHYDTAKFNCRVAQYPFEDHNPPQLEL | KPFCEDL DQAL SEDDNHVAAI H 123
Ho+++Ne  RH ++  + +PE P LE+ C+LDQM E  ++A |
H RWINVSQRRHDI SSSLDAI PFGWPSE- - TAPSLEKLCTI CKNLDQAMLEHPLNI AVI F 130

CKAGKGRTGVM CAYL LHRGKFLKAQEAL DFYGEVRTRDK- - KGVTI PSQRRYVYYYSYL 181
CK G R +++ A++ D+ R ++ PS +RY+ Y+S L
CKGGELERCAI VVNAFMRFNAI SAT DDSVDDRFSMORFSERFL GPDGPPSYKRYLGYFSSL 190

LKNHLDYRPVALLFHKMV - - FETI PMFSGGTCNPQFVVCQLKVKI YSSNSGPTRREDKF 238
L + L H++ FE | +F ++ V+Y S+ + K
LSGRI SYNSDPLYLHNI | LTFFEPI NVF- - - - - - - - LKI YERLVPVYQSKTVALNKSSK- 241

MYFEFPQPLPVCGDI 253
FE L + GDI
- - FEMDGSLKLRGDI 254

>gi | 1825644

dbj | BAAO9533| (D55715) phosphoprotei n phosphatase [ Saccharonmyces cerevi si ae]

Length = 551

Score = 45.7 bits (106), Expect = 7e-04
ldentities = 37/131 (28%, Positives = 59/131 (44%, Gaps = 19/131 (14%

Query:
Shj ct:
Query:
Shj ct:
Query:
Shj ct :

48

221

108

269

168

322

NNI DDVVRFLDSKHKNHYKI YNL CAERHYDTAKFNCRVAQYPFEDHNPPQLEL I KPFCED 107
NN+ WR + H O+ K+ +H D FED P L ++K F
NNVQLVVRL - - NSHLYNKKHFEDI Gl QHLDLI - --------- FEDGTCPDLSI VKNFVGA 268

L DOAL SEDDNHVAAI HCKAGKGRTGVM CAYL L HRGKFLKAQEAL DFYGEVRTRDKKGVT 167
+ o+ A+HCKAG GRTG +| A+L++ F AE+F +R G+
AETI | KRGGK- - | AVHCKAGLGRTGCLI GAHLI YTYGF- TANECI GFLRFI R- - - - PGW 321

| PSQRRYVYYY 178
+  QF ++Y +
VGPQHWLYLH 332

gi | 171183 (M51194) CDC14 [ Saccharonyces cerevi si ae]

Length = 423

Score = 45.7 bits (106), Expect = 7e-04
ldentities = 37/131 (28%, Positives = 59/131 (44%, Gaps = 19/131 (14%

Query: 48 NN DDVVRFLDSKHKNHYKI YNLCAERHYDTAKFNCRVAQYPFEDHNPPQLELI KPFCED 107
NN+ WR + H + K+ +H D FED P L ++KF
Shjct: 93 NNVQLVWVRL- - NSHLYNKKHFEDI Gl QHLDLI - --------- FEDGTCPDLSI VKNFVGA 140
Query: 108 LDQALSEDDNHVAAI HCKAGKGRTGVM CAYLLHRGKFLKAQEALDFYGEVRTRDKKGVT 167
+ o+ A+HCKAG GRTG +I A+L++ F AE+ F +R G+
Shjct: 141 AETI | KRGGK- - | AVHCKAGLGRTGCLI GAHLI YTYGF- TANECI GFLRFI R- - - - PGW 193
Query: 168 | PSQRRYVYYY 178
+ Qf ++Y +
Shjct: 194 VGPQQHW.YLH 204
enb| CAA52971| (X75077) putative protein tyrosine phosphatase [Saccharonyces

cerevi si ael
Length = 326

Score = 45.7 bits (106), Expect = 7e-04
Identities = 37/131 (28%, Positives = 59/131 (44%, Gaps = 19/131 (14%

Query:
Shj ct:
Query:
Shj ct:
Query:
Shj ct:

48

126

108

174

168

227

NNI DDVWRFL DSKHKNHYKI YNL CAERHYDTAKFNCRVAQYPFEDHNPPQLEL | KPFCED 107
NNF WR  + H + K+ +H D FED P L ++KF
NNVQLVVRL- - NSHLYNKKHFEDI Gl QHLDLI - - = - - - - - - - FEDGTCPDLSI VKNFVGA 173

L DOAL SEDDNHVAAI HCKAGKGRTGVM CAYL L HRGKFLKAQEAL DFYGEVRTRDKKGVT 167
+ o+ A+HCKAG GRTG +| A+L++ F AE+F +R G+
AETI | KRGEK- - | AVHCKAGLGRTGCLI GAHLI YTYGF- TANECI GFLRFI R- - - - PGW 226

| PSQRRYVYYY 178
+ QF ++Y +
VGPQOHWLYLH 237



sp| @00684| CC14 YEAST PROBABLE PROTEI N- TYROSI NE PHOSPHATASE CDC14 >gi | 1084834 pir| | S56283
protein-tyrosi ne- phosphatase (EC 3.1.3.48) CDCl4 - yeast
(Saccharonyces cerevisiae) >gi|836783| dbj | BAA09267. 1|
(D50617) cell division control protein 14 [Saccharonyces
cerevisiae] >gi|893423| dbj | BAAO8B039| (D44602) cell
di vision control protein [Saccharomnmyces cerevisiae]
Length = 551

Score = 45.7 bits (106), Expect = 7e-04
Identities = 37/131 (28%, Positives = 59/131 (44%, Gaps = 19/131 (14%

Query: 48 NNI DDVVRFLDSKHKNHYKI YNLCAERHYDTAKFNCRVAQYPFEDHNPPQLEL | KPFCED 107
NNH WR  + H + K+ +H D FED P L ++KF
Sbjct: 221 NNVQLVWRL- - NSHLYNKKHFEDI Gl QHLDLI - - - - - - - - - - FEDGTCPDLSI VKNFVGA 268

Query: 108 LDQASEDDNHVAAI HCKAGKGRTGVM CAYLLHRGKFLKAQEAL DFYGEVRTRDKKGVT 167
+ o+ A+HCKAG CGRTG +| A+L++ F AE+F +R G+
Sbj ct: 269 AETI | KRGEK- - | AVHCKAGLGRTGCLI GAHLI YTYGF- TANECI GFLRFI R- - - - PGW 321

Query: 168 | PSQRRYVYYY 178
+ QF ++Y +
Shjct: 322 VGPQQHW.YLH 332

sp| P80994| VHO1 RACVI PROTEI N- TYROSI NE PHOSPHATASE (LATE PROTEIN H1)
>gi | 477715| pir| | B47452 dual specificity phosphatase (EC
3.1.3.-) VHL - raccoonpox Vvirus
Length = 171

Score = 44.1 bits (102), Expect = 0.002
Identities = 41/145 (28%, Positives = 65/145 (44%, Gaps = 12/145 (8%

Query: 45 VYRNNI DDVVRFLDSKHKNHYKI YNL CAERHYDTAKFNCRVAQYPFEDHNPPQLEL | KPF 104
VY N + + S+ K YI NL ++Y N + P D + + +
Sbhjct: 34 VYLGNYKNAVEAPSSEVKFKY- | LNLTMVDK- YSFTNSNI NI | HYPMWDDTSTDI Sl ---Y 88

Query: 105 CEDLDQWLSEDD- - NHVAAI HCKAGKGRTGYM CAYLLHRGKFLKAQEALDF- YGEVRTR 161
+D+ +LS+ D N +HC AG R+tG M AYL+ + K ++ LFY R
Shj ct: 89 FDDI TAFLSKCDQRNEPVLVHCAAGYNRSGAM LAYLMSKNK- - ESSPMLYFLYVYHSMR 146

Query: 162 DKKGVTI - - PSQRRYVYYYSYLLKN 184
D+G + PS +R + + KN
Shj ct: 147 DLRGAFVENPSFKRQ | EKYVI DKN 171

ref| NP_003454. 1| PPTP4Al| Protein tyrosine phosphatase | VAL >gi| 1083833| pi r| | A56059
protein-tyrosi ne- phosphatase (EC 3.1.3.48) PRL-1 - rat
>gi | 530162 (L27843) tyrosine phosphatase [Rattus rattus]
>gi | 1777755| gb] AAB40597. 1| (U48296) protein tyrosine
phosphat ase PTPCAAX1 [ Hono sapi ens] >gi| 1814024 (U84411)
protein tyrosine phosphatase [ Mus nmuscul us] >gi| 2961199
(AF051160) tyrosine phosphatase [Honp sapi ens]
Length = 173

Score = 44.1 bits (102), Expect = 0.002
Identities = 32/103 (31%, Positives = 48/103 (46%, Gaps = 20/103 (19%

Query: 67 | YNLCAERHYDTA- - - KFNCRVAQYPFEDHNPPQLELI KPFCEDLDQALS- - - - - - - EDD 116
I +CE YDT K V +PF+D PP  +++ D WS E+
Shjct: 45 | VRVC EATYDTTLVEKEG HVLDWPFDDGAPPSNQI V- - - - - - - DDWLSLVKI KFREEP 96

Query: 117 NHVAAlI HCKAGKCRTGYM CAYLLHRGKFLKAQEALDFYGEVR 159
A+HC AG GR V++ L+ G +K ++A+ F + R
Shjct: 97 GCCl AVHCVAGLGRAPVLVALALI EGG - MKYEDAVQFI RQKR 137

gi | 1125812 (U42846) Similar to protein-tyrosine phosphotase. [Caenorhabditis
el egans] >gi| 3152650 (AF063401) putative prenyl ated
protein tyrosine phosphatase [Caenorhabditis el egans]
Length = 190

Score = 43.4 bits (100), Expect = 0.003
ldentities = 37/156 (23%, Positives = 67/156 (42%, Gaps = 9/ 156 (5%

Query: 26 TYI YPNI | AMGFPAERLEGVYRNNI DDVVRFLDSKHKNHYKI YNLCAERHYDTAKFN- - - 82
TY P ++ R RN + +++ K+ + E YOT
Sbjct: 18 TYFKPAPSEI AWGKMRFLI TDRPNNSS! QSYI EELEKHGARAVVRVCEPTYDTLALKEAG 77

Query: 83 CRVAQYPFEDHNPPQLEL| KPFCEDL DQALSEDDNHVAAI HCKAGKGRTGVM CAYLLHR 142
V + FD+PP E+IK + + E + AtHC AG GR V++ L+
Shjct: 78 | DVLDWQFSDGSPPPPEVI KSWFQLCMISFKEHPDKSI AVHCVAGLGRAPVLVAI ALI EA 137

Query: 143 GKFLKAQEALDFYGEVRTRDKKGVTI PSQRRYVYYY 178
G +K ++A++ +RT+ ++G Q +++ Y
Shjct: 138 G - MKYEDAVEM - - | RTQ- RRGALNQKQLKFLETY 167



gi | 1246236 (L48937) ptp-1Vlib, PTP-1V1 gene product [Honp sapiens]
Length = 167

Score = 43.4 bits (100), Expect = 0.003
Identities = 32/117 (27%, Positives = 54/117 (45%, Gaps = 11/117 (99

Query: 76 YDTA- - - KFNCRVAQYPFEDHNPPQLEL | KPFCEDL DQAL SEDDNHVAAI HCKAGKGRTG 132
YDA K V +PF+D PP +++ + L E+ A+HC AG GR
Sbhjct: 50 YDKAPVEKEG HVLDWPFDDGAPPPNQ VDDW.NL LKTKFREEPGCCVAVHCVAGLGRAP 109

Query: 133 VM CAYLLHRGKFLKAQEALDFYGEVRTRDKKGVTI PSORRYVYYYSYLLKNHLDYR 189
V++ L+ G +K ++A+ F + R +G + ++ +Y Y K L +R
Shjct: 110 VLVALALI ECG - MKYEDAVQFI ROKR- - - - RGAF- - NSKQLLYLEKYRPKVRLRFR 158

ref | NP_003470. 1| PPTPAA2| Protein tyrosi ne phosphatase | VA2 >gi| 894159 (U14603)
protei n-tyrosi ne phosphatase [ Honb sapi ens]
>gi | 1777757] gb| AAB40598. 1| (U48297) protein tyrosine
phosphat ase PTPCAAX2 [ Honp sapi ens] >gi| 1817730 (L48723)
protein tyrosine phosphatase [ Honp sapi ens] >gi| 2992630
(AF035644) nPRL-2 [Mis mnuscul us]
Length = 167

Score = 43.4 bits (100), Expect = 0.003
ldentities = 32/117 (27%, Positives = 54/117 (45%, Gaps = 11/117 (9%

Query: 76 YDTA- - - KFNCRVAQYPFEDHNPPQLEL | KPFCEDL DQAL SEDDNHVAAI HCKAGKGRTG 132
YDA K V +PF+D PP +++ + L E+ A+HC AG GR
Shjct: 50 YDKAPVEKEG HVLDWPFDDGAPPPNQ VDDW.NLLKTKFREEPGCCVAVHCVAGLGRAP 109

Query: 133 VM CAYLLHRGKFLKAQEALDFYGEVRTRDKKGVTI PSQRRYVYYYSYLLKNHLDYR 189
V++ L+ G +K ++A+ F + R +G + ++ +Y Y K L +R
Shjct: 110 VLVALALI ECG - MKYEDAVQFI ROKR- - - - RGAF- - NSKQLLYLEKYRPKVRLRFR 158

sp| P29352| PTN8_MOUSE HEMATOPO ETI C CELL PROTEI N- TYROSI NE PHOSPHATASE 70Z- PEP
>gi | 538546]| pi r| | B44390 protei n-tyrosi ne-phosphat ase (EC
3.1.3.48), nonreceptor type 8 - npuse >gi| 200523
(MD0388) protein tyrosine phosphatase [Mis nuscul us]
Length = 802

Score = 43.0 bits (99), Expect = 0.004
ldentities = 45/138 (32%, Positives = 65/138 (46%, Gaps = 16/138 (11%

Query: 60 KHKNHYKI YNLCAERHYDTAK- FNCRVAQYPFEDHN- PPQLEL| KPFCEDLDQW.SEDDN 117
K K+ YKI L A+ + +T + +P DH+ P ++ | D+ + EDD
Shj ct: 164 KKKSDYKI RTLKAKFNNETRI | YOQFHYKNWP- - DHDVPSSI DPI LQLI WDM RCYQEDDC 220

Query: 118 HVAAI HCKAGKGRTGVM CA- - - - - YLLHRGKFLKAQEAL DFYGEVRTRDKKGVTI PSQR 172
I HC AG GRTGV | CA LL G K + E+RT  ++ + +Q
Shj ct: 221 VPI Cl HCSAGCGRTGV- | CAVDYTWWLLKDG | PKNFSVENLI QEMRT- - QRPSLVQTQE 277

Query: 173 RYVYYYSYLL---KNHLD 187
+Y YS +L K H+D
Shj ct: 278 QYELVYSAVLELFKRHMVD 295

enb| CAA0O7417| (AJO07016) protein tyrosine phosphatase [Rattus norvegi cus]
Length = 167

Score = 43.0 bits (99), Expect = 0.004
ldentities = 26/87 (29%, Positives = 42/87 (47%, Gaps = 5/87 (5%

Query: 76 YDTA- - - KFNCRVAQYPFEDHNPPQLEL | KPFCEDL DOQW.SEDDNHVAAI HCKAGKGRTG 132
YDA K V +PF+D PP +++ + L E+ A+HC AG GR
Shjct: 50 YDKAPVEKEG HVLDWPFDDGAPPPNQ VDDW. NLLKTKFREEPGCCVAVHCVAGLGRAP 109

Query: 133 VM CAYLLHRCGKFLKAQEALDFYCGEVR 159
V++ L+ G +K ++A+ F + R
Sbjct: 110 VLVALALI ECG - MKYEDAVQFI RQKR 134

pir|] 168523 protein tyrosine phosphatase - human (fragment) >gi| 1008854
(L39000) protein tyrosine phosphatase [Hono sapi ens]
Length = 154

Score = 42.6 bits (98), Expect = 0.006
ldentities = 29/110 (26%, Positives = 51/110 (46%, Gaps = 8/110 (7%

Query: 80 KFNCRVAQYPFEDHNPPQLELI KPFCEDL DQALSEDDNHVAAI HCKAGKGRTGVM CAYL 139
KV +PF+D PP +++ + L E+ AtHC AG GR V++ L
Sbjct: 44 KEQ HVLDWPFDDGAPPPNQ VDDW NLLKTKFREEPGOCVAVHCVAGL GRAPVLVALAL 103

Query: 140 LHRGKFLKAQEALDFYGEVRTRDKKGVTI PSORRYVYYYSYLLKNHLDYR 189

+ G +K ++A+ F + R +G + ++ +Y Y K L +R
Shjct: 104 | ECG - MKYEDAVQFI RQKR- - - - RGAF- - NSKQLLYLEKYRPKMRLRFR 145

ref | NP_003662. 1| PCDC14B| S. cerevi siae CDC14 honol og, gene B >gi| 2662463 (AF023158) tyrosine



phosphat ase [ Hono sapi ens]
Length = 459

Score = 42.6 bits (98), Expect = 0.006
Identities = 36/133 (27%, Positives = 62/133 (46%, Gaps = 15/133 (11%

Query: 24 DLTYI YPN-I | AMGFPAERLE- - - GVYRNNI DDVVRFLDSKHKNHYKI YNLCAERHYDTA 79
DL+l P+ IA P R G++++ + +++ K+ N | L +R YD
Sbj ct: 215 DLNW I PDRFI AFCGPHSRARLESGYHQHSPETYI QYF- - KNHNVTTI | RL- NKRMYDAK 271

Query: 80 KFNCRVAQYP- - - FEDHNPPQLEL | KPFCEDL DQAL SEDDNHVAAI HCKAGKGRTGYM C 136
+F + FD+P ++KF + + E+ A+HCKAG GRTG +I
Shj ct: 272 RFTDAGFDHHDLFFADGSTPTDAI VKEFLD- - - - - | CENAEGAI AVHCKAGLGRTGTLI A 326

Query: 137 AYLLHRGKFLKAQ 149
Y++ + A+
Shj ct: 327 CYlI MKHYRMIAAE 339

gb| AAC16661. 1| (AF064104) Cdcl14B2 phosphatase [Honp sapi ens]
Length = 498

Score = 42.6 bits (98), Expect = 0.006
ldentities = 36/133 (27%, Positives = 62/133 (46%, Gaps = 15/133 (11%

Query: 24 DLTYI YPN- | | AMGFPAERLE- - - GVYRNNI DDVVRFLDSKHKNHYKI YNLCAERHYDTA 79
DL+ P+ IA P R G++++ + +++ Kt N | L +R YD
Sbj ct: 215 DLNW I PDRFI AFCGPHSRARLESGYHQHSPETY! QYF- - KNHNVTTI | RL- NKRWDAK 271

Query: 80 KFNCRVAQYP- - - FEDHNPPQLEL | KPFCEDL DQAL SEDDNHVAAI HCKAGKGRTGYM C 136
+F + FD+P ++KF + + E+ A+HCKAG GRTG +l
Shj ct: 272 RFTDAGFDHHDLFFADGSTPTDAI VKEFLD- - - - - | CENAEGAI AVHCKAGLGRTGTLI A 326

Query: 137 AYLLHRGKFLKAQ 149
Y++  + A+
Sbj ct: 327 CYI MKHYRMTAAE 339

gb| AACL6662. 2| (AF064105) Cdcl14B3 phosphat ase [Honp sapi ens]
Length = 471

Score = 42.6 bits (98), Expect = 0.006
ldentities = 36/133 (27%, Positives = 62/133 (46%, Gaps = 15/133 (11%

Query: 24 DLTYI YPN- 1| AMGFPAERLE- - - GVYRNNI DDVVRFLDSKHKNHYKI YNLCAERHYDTA 79
DL+ P+ IA P R G ++++ +  +++ K+ N I L +R YD
Sbjct: 215 DLNW | PDRFI AFCGPHSRARLESGYHQHSPETYI QYF- - KNHNVTTI | RL- NKRMYDAK 271

Query: 80 KFNCRVAQYP- - - FEDHNPPQLEL | KPFCEDL DQAL SEDDNHVAAI HCKAGKGRTGVM C 136
+F + FD+P ++KF + + E+ A+HCKAG GRTG +l
Sbj ct: 272 RFTDAGFDHHDLFFADGSTPTDAI VKEFLD- - - - - | CENAEGAI AVHCKAGLGRTGTLI A 326

Query: 137 AYLLHRGKFLKAQ 149
Y++ + A+
Shj ct: 327 CYlI MKHYRMTAAE 339

sp| P33064| VHO1_ VARV PROTEI N- TYROSI NE PHOSPHATASE >gi | 419331| pir| | | 36845 dual
specificity phosphatase (EC 3.1.3.-) VHL - variola virus
>gi | 62360| enb| CAA47583| (X67119) HIL COP [Variol a virus]
>gi | 262443| bbs| 125277 (S55844) HLL [variola major virus,
I ndi a- 1967, Peptide, 171 aa] [Variola najor virus]
>gi | 297264| enb| CAA49025| (X69198) 11L [Variola virus]
>gi | 439002 (L22579) honol og of vaccinia virus CDS HlL
(protein phosphatase); putative [variola major virus]
>gi | 1143689| enb| CAA53838| (X76264) ORF2L [Variol a virus]
>gi | 5830645| enb| CAB54684. 1| (Y16780) J1L protein
[variola mnor virus] >gi|745202| prf||2015436CU | 1L gene
[Variola najor virus]
Length = 171

Score = 42.2 bits (97), Expect = 0.007
ldentities = 41/ 145 (28%, Positives = 64/145 (43%, Gaps = 12/145 (8%

Query: 45 VYRNNI DDVVRFLDSKHKNHYKI YNL CAERHYDTAKFNCRVAQYPFEDHNPPQLEL | KPF 104
W N + + S+ K Y+ N ++Y N + P D I+
Shjct: 34 VYLGNYKNAMNAPSSEVKFKY- VLNLTMDK- YTLPNSNI NI | HI PLVDDTTTD- - - | SKY 88

Query: 105 CEDLDQW.SEDD- - NHVAAI HCKAGKGRTGYM CAYLLHRGKFLKAQEALDF- YGEVRTR 161
+D+ +LS+ D N +HC AG R+tG M AYL+ + K ++ LFY R
Shjct: 89 FDDVTAFLSKCDQRNEPVLVHCVAGYNRSGAM LAYLMSKNK- - ESSPMLYFLYVYHSMR 146

Query: 162 DKKGVTI - - PSQRRYVYYYSYLLKN 184
D+G + PS +R + + KN
Sbj ct: 147 DLRGAFVENPSFKRQ | EKYVI DKN 171

gb| AAD15415| (AC006024) similar to Cdcl4Bl phosphatase; similar to AF064104
(PI'D: g3136332) [Honp sapi ens]



Length = 447

Score = 42.2 bits (97), Expect = 0.007
ldentities = 36/133 (27%, Positives = 62/133 (46%, Gaps = 15/133 (11%

Query: 24 DLTYI YPN- | | AMGFPAERLE- - - GVYRNNI DDVVRFLDSKHKNHYKI YNLCAERHYDTA 79
DL+ P+ IA P R G++++ + +++ Kt N | L +R YD
Sbj ct: 185 DLNW I PDRFI AFCGPHSRARLESGYHQHSPETY! QYF- - KNHNVTTI | RL- NKRWDAK 241

Query: 80 KFNCRVAQYP- - - FEDHNPPQLEL | KPFCEDLDQU. SEDDNHVAAI HCKAGKGRTGVM C 136
+F + FD+P ++KF + + E+ A+HCKAG GRTG +|
Sbj ct: 242 RFTDAGFDHHDLFFADGSTPTDAI VKRFLD- - - - - | CENAEGAI AVHCKAGLGRTGTLI A 296

Query: 137 AYLLHRGKFLKAQ 149
Y++ + A+
Shjct: 297 CYI MKHYRMTAAE 309

sp| P20495| VHO1_VACCC PROTEI N- TYROSI NE PHOSPHATASE ( LATE PROTEI N H1)
>gi | 93441| pi r| | A42514 dual specificity phosphatase (EC
3.1.3.-) VHL - vaccinia virus (strain Copenhagen)
>gi | 335436 (M35027) HLL; putative [Vaccinia virus]
Length = 171

Score = 41.8 bits (96), Expect = 0.010
ldentities = 41/ 145 (28%, Positives = 64/145 (43%, Gaps = 12/145 (8%

Query: 45 VYRNNI DDVVRFLDSKHKNHYKI YNLCAERHYDTAKFNCRVAQYPFEDHNPPQLELI KPF 104
VY N + + S+ K Y+ N ++ Y N + P D I+
Shjct: 34 VYLGNYKNAVDAPSSEVKFKY- VLNLTMDK- YTLPNSNI NI | HI PLVDDTTTD- - - | SKY 88

Query: 105 CEDLDQALSEDD- - NHVAAI HCKAGKGRTGVM CAYLLHRGKFLKAQEALDF- YGEVRTR 161
+D+ +LS+ D N +HC AG R+tG M AYL+ + K ++ LFY R
Shjct: 89 FDDVTAFLSKCDQRNEPVLVHCAAGVNRSGAM LAYLMSKNK- - ESSPMLYFLYVYHSMR 146

Query: 162 DKKGVTI - - PSQRRYVYYYSYLLKN 184
D+G + PS+R + + KN
Shjct: 147 DLRGAFVENPSFKRQ | EKYVI DKN 171

ref | NP_003663. 1| PCDC14A| S. cerevi siae CDCl4 honol og, gene A >gi| 2662417 (AF000367) cdcl4
honol og [ Honp sapi ens]
Length = 580

Score = 41.8 bits (96), Expect = 0.010
ldentities = 32/121 (26%, Positives = 51/121 (41%, Gaps = 21/121 (17%

Query: 33 | AMGFPAERLEGVY- - - - RNNI DDVVRFLDSKHKNHYKI YNL CAERHYDTAKFNCRVAQY 88

I GP E +  ++N+ WR 4K K + HYD

Sbj ct: 186 | ENGYPLHAPEAYFPYFKKHNVTAVVRL- - NKKI YEAKRFTDAGFEHYDLF- - - - - - - - - 234

Query: 89 PFEDHNPPQLELI KPFCEDLDQALSEDDNHVAAI HCKAGKGRTGVM CAYLLHRGKFLKA 148
FD+P ++ F + E+ A+HCKAG GRTG +I  Y++ +F A

Sbj ct: 235 - FI DGSTPSDNI VRRFLN- - - - - | CENTEGAI AVHCKAGLGRTGTLI ACYVNKHYRFTHA 288

Query: 149 Q 149
+
Shjct: 289 E 289

gi [ 2992632 (AF035645) nPRL-3 [ Mus nuscul us]
Length = 173

Score = 41.8 bits (96), Expect = 0.010
ldentities = 28/ 105 (26%, Positives = 48/105 (45%, Gaps = 8/105 (7%

Query: 85 VAQYPFEDHNPPQLELI KPFCEDL DQAL SEDDNHVAAI HCKAGKGRTGVM CAYLLHRGK 144
V +PF+D PP ++++ + L D +HC AG GR  V++ L+ G
Shjct: 65 VVDWPFDDGAPPPGKVVEDW. SLLKAKFYNDPGSCVLVHCVAGLGRAPVLVALALI ESG 123

Query: 145 FLKAQEALDFYGEVRTRDKKGVTI PSQRRYVYYYSYLLKNHLDYR 189
+K ++A+ F RK+ | S++ Y Y K L ++
Sbjct: 124 - MKYEDAI QF----- | RQKRRGAI NS- KQLTYLEKYRPKQRLRFK 161

gb| AACL6659. 1| (AF064102) Cdcl4A2 phosphatase [Honp sapi ens]
Length = 623

Score = 41.8 bits (96), Expect = 0.010
ldentities = 32/121 (26%, Positives = 51/121 (41%, Gaps = 21/121 (17%

Query: 33 | AMGFPAERLEGVY- - - - RNNI DDVVRFL DSKHKNHYKI YNL CAERHYDTAKFNCRVAQY 88
I GtP E + ++N+ WR  +K K + HYD
Shjct: 200 | ENGYPLHAPEAYFPYFKKHNVTAVVRL- - NKKI YEAKRFTDAGFEHYDLF- - - - - - - - - 248

Query: 89 PFEDHNPPQLELI KPFCEDLDQALSEDDNHVAAI HCKAGKGRTGVM CAYLLHRGKFLKA 148
FD+P ++ F + E+ A+HCKAG GRTG +I  Y++ +F A
Sbj ct: 249 - FI DGSTPSDNI VRRFLN- - - - - | CENTEGAI AVHCKAGLGRTGTLI ACYVNKHYRFTHA 302



Query: 149 Q 149
+

Shjct: 303 E 303

gb| AACL6660. 1| (AF064103) Cdcl4A3 phosphatase [Honp sapi ens]
Length = 383

Score = 41.8 bits (96), Expect = 0.010
ldentities = 32/121 (26%, Positives = 51/121 (41%, Gaps = 21/121 (17%

Query: 33 | AMGFPAERLEGVY- - - - RNNI DDVVRFLDSKHKNHYKI YNL CAERHYDTAKFNCRVAQY 88

I G+P E + +N+ WR 4K K + HYD
Shj ct: 200 | ENGYPLHAPEAYFPYFKKHNVTAVVRL- - NKKI YEAKRFTDAGFEHYDLF- - - - - - - - - 248
Query: 89 PFEDHNPPQLELI KPFCEDL DQAL SEDDNHVAAI HCKAGKGRTGYM CAYLLHRGKFLKA 148
FD+P +++ F + E+ A+HCKAG GRTG +I  Y++ +F A
Shjct: 249 -FI DGSTPSDNI VRRFLN- - - - - | CENTEGAI AVHCKAGLGRTGTLI ACYVMKHYRFTHA 302

Query: 149 Q 149
+
Shjct: 303 E 303

gb| AAD4A9217. 1| (AF122013) dual -specificity phosphatase [Honp sapi ens]
Length = 594

Score = 41.8 bits (96), Expect = 0.010
ldentities = 32/121 (26%, Positives = 51/121 (41%, Gaps = 21/121 (17%

Query: 33 | AMGFPAERLEGVY- - - - RNNI DDVVRFLDSKHKNHYKI YNL CAERHYDTAKFNCRVAQY 88

| GP E +  ++N+ WR 4K K + HYD

Sbj ct: 200 | ENGYPLHAPEAYFPYFKKHNVTAVVRL- - NKKI YEAKRFTDAGFEHYDLF- - - - - - - - - 248

Query: 89 PFEDHNPPQLELI KPFCEDLDQALSEDDNHVAAI HCKAGKGRTGVM CAYLLHRGKFLKA 148
FD+P ++ F + E+ A+HCKAG GRTG +I  Y++ +F A

Sbj ct: 249 - FI DGSTPSDNI VRRFLN- - - - - | CENTEGAI AVHCKAGLGRTGTLI ACYVNKHYRFTHA 302

Query: 149 Q 149
+
Shjct: 303 E 303

gi | 3406430 (AF041434) hPRL-3 [Honmp sapi ens]
Length = 173

Score = 41.4 bits (95), Expect = 0.013
ldentities = 28/ 105 (26%, Positives = 49/105 (46%, Gaps = 8/105 (7%

Query: 85 VAQYPFEDHNPPQLELI KPFCEDL DQAL SEDDNHVAAI HCKAGKGRTGVM CAYLLHRGK 144
V +PF+D PP  ++++ + 4+ E A+HC AG GR V++ L+ G
Shjct: 65 VVDWPFDDGAPPPGKVVEDW. SLVKAKFCEAPGSCVAVHCVAGLGRAPVLVALALI ESG 123

Query: 145 FLKAQEALDFYGEVRTRDKKGVTI PSQRRYVYYYSYLLKNHLDYR 189
+K ++A+ F RK+ | S++ Y Y K L ++
Sbjct: 124 - MKYEDAI QF----- | RQKRRGRI NS- KQLTYLEKYRPKQRLRFK 161

dbj | BAAO3003| (D13903) MPTPdelta [ Mus mnuscul us]
Length = 1291

Score = 41.0 bits (94), Expect = 0.017
Identities = 32/123 (26%, Positives = 55/123 (44%, Gaps = 6/123 (49

Query: 64 HYKI YNLCAERHYDTAKFNCRVAQYP- FEDHNPPQUEL | KPFCEDLDQAL SEDDNHVAAI 122
H ++C + +K R Qf +DH P+ P QL D +
Sbj ct: 872 H LCPDI CTLNNGSSEKRKVRQFQFTAWPDHGYPEHPTPVPSFLTESQNLHPPDAGPMAY 931

Query: 123 HCKAGKGRTGVM CA- YLLHRGKFLKAQEALDFYGEVR- TRDKKGVTI PSQRRYVYYYSY 180
HC AG GRTG | +L R +K ++ +D YG V R ++ + ++ +Y++ +
Sbj ct: 932 HCSAGVGRTCCFI VI DAMLER- - - | KHEKTVDI YGHVTL MRAQRNYMVQTEDQY! FI HDA 988

Query: 181 LLK 183
LL+
Shjct: 989 LLE 991

sp| P07239| VHO1_VACCV PROTEI N- TYRCSI NE PHOSPHATASE ( LATE PROTEI N H1)
>gi | 74345]| pi r| | QQVZHL dual specificity phosphatase (EC
3.1.3.-) VHL - vaccinia virus (strain WR) >gi| 335742
(ML3209) 19 kDa late protein [Vaccinia virus]
>gi | 2772707 (U94848) protein tyrosine/serin phosphatase
[ Vacci nia virus]
Length = 171

Score = 41.0 bits (94), Expect = 0.017
ldentities = 30/102 (29%, Positives = 46/102 (44%, Gaps = 7/102 (6%

Query: 45 VYRNNI DDVVRFLDSKHKNHYKI YNL CAERHYDTAKFNCRVAQYPFEDHNPPQLELI KPF 104



VY N + + S+ K Y+ N ++Y N + P D I+
Shjct: 34 VYLGNYKNAVDAPSSEVKFKY- VLNLTMDK- YTLPNSNI NI | HI PLVDDTTTD- - - | SKY 88

Query: 105 CEDLDQALSEDD- - NHVAAI HCKAGKGRTGVM CAYLLHRGK 144
+D+ +LS+ D N +HC AG R+tG M AYL+ + K
Sbjct: 89 FDDVTAFLSKCDQRNEPVLVHCAAGVNRSGAM LAYLMSKNK 130

sp| P24656] PTP_NPVAC PROTEI N- TYROSI NE PHOSPHATASE (BVP) >gi | 93039| pi r| | A40781 dual
specificity phosphatase (EC 3.1.3.-) BVP - Autographa
californica nucl ear pol yhedrosis virus >gi| 332493
(MB6763) protein tyrosine phosphatase [ Autographa
californica nucl ear pol yhedrosis virus]
>gi | 559070| gb| AAA66631| (L22858) protein tyrosine
phosphat ase [ Aut ographa californica
nucl eopol yhedr ovi rus]
Length = 168

Score = 40.6 bits (93), Expect = 0.022
Identities = 19/65 (29%, Positives = 36/65 (55%, Gaps = 2/65 (3%

Query: 95 PPQLELI KPFCEDL DQW. SEDDNHVAAI HCKAGKGRTGVM CAYLLHRGKFLKAQEALDF 154
PP+ +++ F + + ++ + + +HC G RTG M+C YL+H + QEA+D
Shjct: 91 PPE- S| VQEFI DTVKEFTEKCPGMLVGVHCTHG NRTGYMVCRYLMHT- LG APQEAI DR 148

Query: 155 YGEVR 159
+ + R
Shj ct: 149 FEKAR 153

CPU tine: 47.72 user secs. 0.64 sys. secs 48. 36 total secs.

Dat abase: Non-redundant GenBank CDS
transl ati ons+PDB+Swi ssPr ot +SPupdat e+PI R
Posted date: COct 22, 1999 4:05 PM
Nunmber of letters in database: 128,539, 543
Nunber of sequences in database: 419,232

Lanbda K H

0. 321 0.139 0. 429
Gapped
Lanbda K H

0.270 0.0470 0.230

Matrix: BLOSUM52

Gap Penalties: Existence: 11, Extension: 1

Nurmber of Hits to DB: 108738379

Nunber of Sequences: 419232

Nunber of extensions: 4644913

Nurmber of successful extensions: 8434

Nunber of sequences better than 10.0: 181

Nunber of HSP's better than 10.0 without gapping: 66
Nunber of HSP's successfully gapped in prelimtest: 115
Number of HSP's that attenpted gapping in prelimtest: 8301
Nunmber of HSP's gapped (non-prelim: 241

I ength of query: 403

I ength of database: 128539543

effective HSP | ength: 52

effective length of query: 351

effective length of database: 106739479

effective search space: 37465557129

effective search space used: 37465557129

T: 11

A 40

X1: 16 ( 7.4 bits)
X2: 38 (14.8 bits)
X3: 64 (24.9 bits)
S1: 41 (21.8 bits)
S2: 71 (32.1 bits)



